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OTB ARCTIC EXPLORERS.— [See page 196.] 

The greater length of time required by Cook to reach the Pole may be explained in part by comparing toe Arctic steamer "Roosevelt " of the Peary expedition with the fishing schooner 

in which Cook reached the Arctic region*. 
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HONOR TO WHOM HONOR IS DUE. 

Within the last two weeks announcement has been 
made of one of the most romantic and interesting 
achievements connected with the history of exploration 
since the day of Columbus. The announcement of the 
discovery of the North Pole was one which fired the 
imagination of the most torpid and stimulated the 
enthusiasm not only of scientific men, but the whole 
civilized world. 

The knowledge that this elusive goal, which has 
baffled the energies of man for so many generations, 
had at last been reached, naturally led to universal 
rejoicings and much national pride. 

Within a few days the announcement of this dis- 
covery was followed by news that another American 
explorer had reached the same goal. 

This natural feeling of exultation was, however, 
quickly dimmed by the criticisms and accusations 
which followed the first cable dispatches, which made 
it patent to all that the claim of one of the explorers 
was to be disputed by his rival, and that the public 
was to be treated to a long-drawn-out and tiresome 
controversy. 

It is unfortunate that the daily press, in its eager- 
ness for news items and for "copy," controversial and 
sensational in character, should have seized upon these 
exceptional circumstances, with a view of fomenting 
a bad feeling which was regretted by all, and that, in 
many cases, it should have taken sides, not with the 
view so much of reaching the truth as to become 
partisans in a controversy, with a view of stimulating 
circulation and private gain. This deplorable attitude 
is not confined to this country, as the same journalistic 
policy is noticeable in the foreign press. This is a 
mere condition of the times. 

The truth in regard to both these explorations must 
and will be known. Honor must be given where it 
belongs. 

It is a somewhat unusual precedent to doubt the 
statements of discoverers, especially when they had 
been connected with any particular line of explora- 
tion for a period of many years. It is most fortunate, 
however, that the two parties to the controversy 
should both be Americans, and that there is no danger 
of the dispute assuming an international aspect. 

Those who are in a position to judge of these mat- 
ters — the scientific men who have interviewed the ex- 
plorers — are many of them of the opinion, at the time 
Wf' are going to press, that the description of the 
exploration of Commander Peary tends to confirm the 
conditions as described by Dr. Cook. 

Of all fields of human endeavor, there is none to 
which the world has been ready to accord greater re- 
spect than that of geographical research; and, because 
of the multiplied dangers and hardships of Arctic 
travel, the men who have pushed out farthest in the 
quest of the North Pole have been especially favored 
with national attention and municipal honors. 

With a unanimity out of all proportion to the re- 
sults to be obtained, it has come to be recognized that 
the most valued prize of the few that remained to be 
won by the explorer was reserved for him who should 
first set his foot upon that point which forms the 
northern extremity of the earth's axis. With the slow 
passage of the centuries, each bearing away its roll 
of men who have sacrificed their lives in the effort 
to solve the secrets that lie within the Arctic Circle, 
the quest for the North Pole had come to take on, 
moreover, a certain color of romance, which detracted 
nothing from its dignity as a serious scientific prob- 
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lem; and the record of unwearied patience, heroic 
courage, and sublime self-sacrifice which has marked 
these centuries of polar exploration, has served to 
place both the men and their mission upon a very 
high plane of human regard. 

Therefore, we look upon it as most regrettable that 
the almost simultaneous announcement by two Ameri- 
can explorers that they had reached the North Pole 
skould have set on foot an undignified controversy 
of world-wide notoriety. For here we have no mere 
difference of opinion between two private individuals. 
One of the disputants, at least, by virtue of the fact 
of his bearing a high commission in his country's serv- 
ice, and each of them as having but recently planted 
the flag of his country at the very peak of the world, 
must necessarily speak and act as a distinguished 
representative, for the time being, of his native land. 
Whatever of disappointment, or of fancied or actual 
wrong, may have been felt by the sender of that accus- 
ing dispatch from Labrador, consideration of the dig- 
nity of the navy and the nation should have sealed his 
lips. 

REPORT OF THE CHIEF OF ORDNANCE. 

For the average civilian, the most interesting sec- 
tion of the last report of the Chief of Ordnance of the 
United States army will be that which deals with the 
new 14-inch gun, which for the future will constitute 
the principal weapon in our scheme of coast defense. 
Of the five guns of this type provided for by Congress, 
four are to be built of concentric cylinders assembled 
by shrinkage in accordance with the system heretofore 
in use, and the fifth is to be of the wire-wound type. 
The manufacture of two built-up and one wire-wound 
gun is well under way, and the construction of the 
other two built-up guns will be undertaken as soon as 
the forgings can be procured. 

The motive for the design of the 14-inch gun was 
the desire to produce a weapon that would not be sub- 
ject to the destructive erosion of the bore that charac- 
terizes the present 12-inch guns of high velocity, which 
is so severe that the 12-inch piece, with a muzzle veloc- 
ity of about 2,500 feet per second, is so badly worn 
away in the rifling after firing less than 100 rounds 
that the projectile fails to bite on the rifling and leaves 
the muzzle of the gun with Ihr" ifficient speed of rota- 
tion. As a consequence the axis of the projectile fails 
to remain true to the line of flight, or trajectory, and 
the projectile itself begins to turn end over end and 
fails to strike the target head on. The rapid wear of 
the interior of the bore is supposed to be due to the 
extremely high temperature which accompanies the 
high powder pressures that are necessary to give high 
velocity. Since the striking energy of a projectile is 
equal to the product of its weight and the square of 
its velocity, it is possible, by increasing the weight 
of the projectile, to decrease the velocity without a loss 
of striking energy. This is what has been done in the 
case of the 14-inch gun, which, as compared with the 
12-inch gun, firing a 1,000-pound shell at 2,500 feet per 
second, will fire a 1,600-pound shell at about 2,100 feet 
per second and with a much lower powder pressure 
and temperature. The decrease in the erosion is ex- 
pected to give the 14-inch gun more than double the 
accuracy life of the 12-inch gun. 

The report tells us that in the design of the 14-inch 
gun the question has arisen as to which of the two 
methods of construction gives the longer life to the 
gun, the use of a relatively large or of a relatively 
small powder chamber and propelling charge. Under 
the former set of conditions the maximum pressure 
corresponding to the prescribed muzzle velocity will 
be appreciably less than under the latter conditions, 
but the powder charge will be correspondingly greater; 
and experience has indicated that erosion is affected 
not only by the maximum pressure of the powder gases 
but also, by the weight of the propelling charge in 
guns of the same caliber. To determine which method 
to follow, tests have been made of two 2.5-inch guns, 
whose ballistic data are exactly, similar to those pro- 
posed for the 14-inch guns, in accordance with the two 
systems above described. These firings will be con- 
tinued until it has been definitely ascertained under 
which of the two sets of conditions the accuracy life 
of the gun is the longer. 

A new 6-inch, wire-wrapped ■ rifle, with ballistics 
identical with the 6-inch rifle of the model of 1897, is 
to be built, in which the use of a superior quality of 
steel in the tube and. the substitution of a wire envel- 
ope for the steel jacket will not only greatly increase 
the elastic strength of the gun but will reduce the 
weight about 25 per cent and will somewhat reduce the 
cost. A .new design for a 12-inch wire-wrapped mor- 
tar, of the same power but weighing 30 per cent less 
than the 12-inch mortars now in our fortifications, 
has recently been completed. The question of erosion 
is the most serious one confronting the Board of Ord- 
nance. Extensive tests with the 0.30-caliber rifle have 
shown very clearly that the erosion is three or four 
times as rapid with a propelling charge of nitro- 
glycerin powder as with one of nitrocellulose powder; 
and that the temperature has a great deal to do with 
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the erosion is suggested by the fact that, while the 
temperature of combustion of nitroglycerin powder is 
about 3,200 deg. C, that of nitrocellulose powder is 
only about 2,500 deg. C. It is the opinion of the Board 
that, if it were practicable to so modify the composi- 
tion of our smokeless powders as to reduce the tem- 
perature of combustion, erosion would become a much 
less serious factor. Here is a problem for the chem- 
ist, the solution of which would win for him one of 
the richest prizes in all the history of military and 
naval inventions. 

Experiments have been carried on with the object 
of extending the accuracy life of cannon by the use 
of a rotating band on the projectiles, considerably 
wider than that now employed. We gather from the 
report that the ordnance experts expect that the wider 
band will merely insure better rotation of the projec- 
tile when the rifling is worn, but that they do not 
anticipate that it will prevent erosion. 

The Scientific American has for many years been 
of the opinion that erosion is largely due to the abrad- 
ing effect of the rush of gases at high velocity past 
the projectile, and that if this were prevented by a 
more perfect obturation, or closing up of all inter- 
stices between the shell and the gun, the erosion would 
be greatly, if not altogether, eliminated. Although the 
report makes no mention of the fact, we understand 
that experiments with a new form of rifling band act- 
ing in conjunction with a packing material at the base 
of the shell, have shown most encouraging results, 
regarding which we hope to give further information 
at a later date. 

THE COMPOSITION OF THE UPPER ATMOSPHERE. 

The composition of the air at great altitudes has 
long attracted the interest of meteorologists. In the 
earliest ascensions of unmanned registering balloons, 
tw* lye or fourteen years ago, attempts were made to 
secure specimens of air from the upper strata of the 
atmosphere. In one case half a gallon of air was 
thus collected. Its analysis showed a composition 
identical with that of air near the earth's surface. 
The system of monthly ascensions which was subse- 
quently instituted revealed the remarkable phenom- 
enon of the "permanent inversion layer." The diminu- 
tion of temperature with increase of elevation, which 
was observed at all lower levels, was found to cease at 
a height of about 10,000 meters (33,000 feet), above 
which level the temperature- was found to rise, slightly 
but regularly, with increase of elevation. This upper 
warm stratum has been found everywhere, in the 
tropical and temperate zones, near the Arctic circle, 
and over the Atlantic Ocean. 

The discovery of this singular reversal of the tem- 
perature gradient suggested a possible difference in 
the composition of the atmosphere at high and low 
levels. The French meteorologist Teisserenc de 
Bort, although he did not share this opinion, under- 
took an experimental investigation of the subject. He 
suspended from a sounding balloon a glass tube closed 
at both ends and with one end drawn out to a fine 
point, which was sealed in a flame after the tube had 
been completely emptied of air. At a certain height 
an electrically driven hammer broke off the fine end 
of the tube and admitted air. The tube was then 
sealed again by the heating of a platinum wire by 
current from a small storage battery. The electrical 
contacts required to effect these operations were made 
either by the barometer at a prescribed elevation or 
by the clockwork of the meteorograph. The glass tube 
was suspended at a distance below the balloon which 
prevented the entrance of a trace of escaping hydrogen. 

In this -way specimens of air were collected at vari- 
ous heights in July, 1907. Another series of experi- 
ments was made on the Atlantic Ocean, from the 
"Otaria," but the salt contained in the sea air made 
the electrical contacts unreliable. 

The specimens collected were too small for ordinary 
chemical analysis, but they were tested, by special 
methods, for argon, neon, and helium. Argon and neon 
were found at all heights, from 26,000 to 46,000 feet. 
The characteristic yellow line of helium appeared in 
the spectrum of most of the specimens, but no trace of 
helium was found at the highest level (46,000 feet). 
— m 1 • 1 m 

For the year 1911 there is being organized in Italy, 
under the patronage of King Victor Emmanuel, a cele- 
bration in honor of Amadeo Avogadro, this being the 
centenary of the publication of his celebrated memoir 
concerning the molecular state of gases and the well- 
known law which bears his name as to the change of 
volume of gases with temperature. His researches 
laid the foundation for chemical as well as physical 
theory. A committee has been formed under the di- 
rection of the Royal Academy of Sciences of Turin 
and it is taking measures to publish a memorial vol- 
ume containing his most important researches. Be- 
sides, there is to be erected a monument to Avogadro 
at Turin, in which city he was born and was professor 
of sciences. An appeal for funds is made to all who 
are interested in the movement, the committee being 
headed by Senator S. Cannizzaro. 
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ENGINEERING. 

The total length of railway under construction or 
immediately projected in India is 3,222 miles, of which 
about one-third is by the British government and the 
rest by private companies. The estimated cost is over 
twelve million dollars. 

The replica of the "Half Moon," built to the plans 
of the late Heer C. L. Loder of the Dutch navy and 
recently brought over for the Hudson-Fulton Celebra- 
tion, is now being rigged at the Brooklyn navy yard 
under the supervision of Heer E. J. Bentham. construc- 
tor to the royal navy, who built her. 

The torpedo-boat destroyer "Plusser," built by the 
Bath Iron Works of Bath, Me., for the U. S. navy, has 
recently completed the first of her official acceptance 
trials over the measured knot course off Rockland, Me. 
The average of her five top-speed runs was 32.7 knots, 
while one run was made in 1 minute 46 4/5 seconds, or 
at the rate of 33.7 miles an hour. The latter is nearly 
three knots faster than the best speed of any boat in 
the American navy. 

The Montreux-Berne-Oberland electric railway in 
Switzerland has installed automatic gates at its grade 
ciossings. When the bow trolley of the car comes in 
contact with an auxiliary wire run close and parallel 
to the main trolley wire, the current passes through 
the auxiliary and operates a motor mounted on brack- 
ets on the iron gate post, swinging down the gate and 
at the same time lighting lamps and ringing a bell. 
When the car has passed, the gate automatically re- 
turns to the vertical position. 

The Panama Canal authorities have approved the 
purchase of a 20-inch pipe-line suction dredge, made to 
order for use elsewhere by the Ellicott Machine Com- 
pany of Baltimore, but never used. This is expected 
to be in use before the end of the present year onothe 
hydraulic fill for the Gatun dam, making the fourth 
suction dredger engaged in that work, while a fifth 
will probably be added next year. When the dam is 
nearly complete, some of the dredges will be removed 
to the central division, as the water in Gatun Lake 
rises sufficiently to permit dredging. It is estimated 
that some 4,000,000 tons of material can be more eco- 
nomically removed than by steam shovels. 

Except for a few short distances, totaling 127 miles, 
automatic block signals now extend from the Atlantic 
to the Pacific Ocean. According to the Railroad Age 
Gazette, of the distance unprotected by this system, 
93.4 miles on the Southern Pacific in the Sierra Ne- 
vada Mountains uses the electric train staff. The 
next longest gap, 20 miles in length, occurs where a 
change of line is about to be made. The remaining 
gaps are due to bridges and points where changes are 
in progress. The line thus operated by the block 
system extends from Jersey City on the Atlantic to 
Oakland on the Pacific, over a total distance of 3,245 
miles; and it includes the Lehigh Valley Railway to 
Buffalo, the Lake Shore & Michigan Southern to Chi- 
cago, the Chicago & Northwestern to Council Bluffs, 
the Union Pacific Railway to Ogden, and the Southern 
Pacific Railway to Oakland. 

A very remarkable demonstration of the possibilities 
of producer-gas engines for small boats requiring less 
than 500 horse-power has recently been made by Mr. 
IT. L. Aldrich in a boat built for the purpose, the results 
being described in International Marine Engineering 
for August. The boat is 40 feet long over all, 9 feet 
beam, and 3.5 feet mean draft, and is driven by a four- 
cylinder four-stroke cycle engine of 35 horse-power, 
and can cover between 800 and 900 miles at an average 
speed of 8 to 9 miles an hour on one ton of pea anthra- 
cite. Such a plant can be conveniently and safely in- 
stalled on coastwise schooners in the lumber and coal 
trades, fishing and oyster boats, and the like; and in 
addition to the greater safety, with anthracite at $4 
a ton the cost of operation is about one-tenth that of a 
gasoline engine of equivalent-power with gasoline at 15 
cents a gallon. 

A train ferry service between Sassnitz in Germany 
and Trelleborg in Sweden has recently been opened, 
conveying trains across 65 miles of open sea, by means 
of which through train service from Berlin to Stock- 
holm is now possible. The ferryboats, two of which 
are owned by the German government and two by the 
Swedish State Railways, are superior in size, speed, 
and accommodations to any in the world, and carry a 
full train of eight cars on two parallel tracks, the 
balance being maintained while loading and unloading 
by special trimming tanks. There is almost no tide 
at that part of the Baltic, but the height of the water 
varies with the wind, so a double-jointed steel ferry 
bridge is provided, 160 feet long, with a large bolt in 
the seaward end fitting a hole-in the stern of the ferry- 
boat, to insure alignment of the tracks. When the 
cars are on the ferry, they are bolted down to the deck 
by special shackles, the car springs being relieved by 
screw jacks. Provision is also made for bracing them 
in heavy weather from the overhead girders of the ves- 
sel. The boats have complete and luxurious restau- 
rant and sleeping accommodation for 150 passengers, 
in addition to the car space. 



Scientific American. 

ELECTRICITY. 

Conversation by a wireless telephone, the invention 
of two lieutenants of the French navy, is said to have 
been carried on between Toulon and Port Vendres, a 
distance of 155 miles. 

The electric process iron smelter at Herould on the 
Pitt River has recently delivered a carload of pig 
iron, produced by the electric process, at $25 a ton — 
cheaper than it could be bought at tidewater. It is 
pronounced to be of the finest quality for casting pur- 
poses. 

The electric power station of the government build- 
ings at Washington is nearing completion. It is 
located in Garfield Park, near the Capitol, and con- 
nected with the legislative buildings by 7,000 feet of 
tunnels through which cables and steam pipes run. 
The tunnels are large enough for a man to walk 
through comfortably, so that breaks and other 
troubles can be quickly located and repaired. 

A transformer was short-circuited by lightning dur- 
ing a terrific storm at the village of Olginate, near 
Lecco, in northern Italy, on August 18th, subjecting 
the low-pressure distribution system to a voltage of 
3,000. Attempts to- switch off the current by the resi- 
dents, alarmed by the blowing of fuses, caused the 
death of several persons and a number of serious 
burns. 

At the Winnipeg meeting of the British Association 
for the Advancement of Science a model was exhibited 
by Mr. S. H. Schneider, which he claims will revolu- 
tionize the generation of electricity. It consists of a 
collapsible airtight box, which when closed sinks in 
water by its own weight. On reaching the bottom it 
is expanded by a magnet, when, being lighter than 
the water displaced, it rises to the surface, where it 
again folds up and sinks. The inventor states that a 
full-sized "generator," weighing 600,000 pounds and 
displacing 10,000 cubic feet, would generate 50,000 
horse-power at practically no cost of operation. 

Electric-car motormen in Berlin are subjected to 
three weeks' training, comprising 20 hours in the class- 
room and 40 on the cars in each week. The course 
comprises the usual practice on a dummy platform, 
and study of every di'tail of car equipment, as well 
as sufficient instruction in overhead and track equip- 
ment to enable the motormen intelligently to report 
accidents. After the recruit has completed the course, 
he must pass separate examinations by the car engi- 
neer and the district traffic inspector. Candidates re- 
ceive half pay during instruction, but to cover the 
cost of training each must deposit $16, which is re- 
funded in full after one year's employment. 

Judgment has just been rendered in two suits of 
the Union Carbide Company against the American 
Carbide Company for infringements of the Willson 
product patent of 1895 and process patent of 1896. 
The patents are upheld as valid, but no infringement 
is found. Since the defendant company is exculpated 
of infringement partly on the ground that it manu- 
factures carbide by means of what is strictly a resist- 
ance furnace, and not an arc, and the complainant 
company has also long relinquished the arc for resist- 
ance heating of the carbide materials, it will be in- 
teresting to see what further steps are taken by the 
latter. 

The economical importance of maintaining uniform 
load factor is well shown by comparison of the rec- 
ords of the Appleton, Minn., Electric Company for last 
year and for 1905, prior to the installation of storage 
batteries. In the latter part of 1905 it was 1 found de- 
sirable to maintain a 24-hour service, but cost of con- 
tinuous operation of the generating unit appeared. to 
be prohibitive. Chloride accumulators were therefore 
installed, to store the surplus power when the plant 
was run at maximum capacity during the night, and 
capable of giving out a third of that maximum for 
eight hours during the day. The gross receipts of the 
company increased by 14 per cent in the following 
year, in spite of which the fuel consumption for 1906 
was actually less than for 1905; and making due allow- 
ance for interest and depreciation, the net return on 
the storage battery investment was 14 per cent. 

The diary of a traveler from New York to Chicago 
by interurban "trolley" lines, published in the Electric 
Railway Journal of August 28th, shows that the limita- 
tion of electric-car lines to cities and suburban dis- 
tricts is a thing of the past, and that such systems are 
no longer installed to supply purely local needs or to 
feed railways. The first 115 miles was covered not 
strictly speaking on a trolley car, although most of 
it could have been, but by the electrified New York 
Central Railroad to Hudson, N. Y., as a matter of 
convenience. Thence to Chicago all but 72 of the 1,143 
miles was traveled on trolley lines, in a running time 
of 45 hours and 24 minutes at a cost of $19.67. The 
author describes his journey as most pleasant and 
comfortable, revealing many attractive parts of the 
country unseen by the steam-railway travelers, and 
intends to repeat the trip, finding that the running 
time can be reduced by over 10 hours. 
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SCIENCE. 

Grehant has studied the disturbances of respiration 
of various animals confined in an atmosphere in 
which acetylene was substituted for nitrogen, the mix- 
ture containing 79 volumes of acetylene and 21 vol- 
umes of oxygen. A pigeon died in 30 minutes, a rab- 
bit in 40 minutes, while no effect was produced on a 
tortoise. The respiration of frogs was arrested, but 
when the asphyxiated frogs were brought into the open 
air they soon recovered their normal condition. It 
appears from these experiments that acetylene is far 
less poisonous than carbon monoxide, but it should be. 
remembered that poisonous gases act very differently 
on different animals. 

In a recent number of the Scottish Geographical 
Magazine a claim is made on behalf of the British 
government to the island groups of South Georgia, 
Scuth Orkney, South Shetland, South Sandwich, and 
Graham Land, all in that part of the Antarctic con- 
tinent nearest to America. These islands are declared 
to be a dependency of the Falkland Islands. Here- 
after no whalers will be allowed to fish in those 
coastal waters or to make use of the harbors, with- 
out buying an annual license at the Falkland Islands. 
This is the first serious attempt to take possession of 
any considerable Antarctic area. The Antarctic coun- 
try is now the scene of a large reviving whaling 
trade. 

Time is a curious freak at the earth's poles, and when 
Dr. Cook says that he reached there at 7 o'clock in the 
morning of Tuesday, April 21st, 1908, his statement is 
without certain meaning. Presumably he carried 
Greenwich time, in which tables for navigation are 
calculated. So at the. time of his discovery it was 
2 in the morning at New York. As this meridian runs 
to the North Pole as well as that of Greenwich its time 
also applies. So does the time of every other meri- 
dian, and in consequence at the same instant it was 
also 7 o'clock Monday afternoon and every hour, min- 
ute, and second in between until 7 o'clock Tuesday 
afternoon. At both the North and the South Pole it is 
always two days at once, and every day lasts for forty- 
eight hours. 

The observed acceleration of the mean motion of 
Encke's comet was at first attributed to the effect of a 
resisting medium, but subsequent changes in the com- 
et's motion have made this hypothesis untenable. Prof. 
Hackenberg has made a preliminary research which 
appears to indicate that the observed changes may be 
produced by the action of dense swarms of large mete- 
ors. Biela's comet is known to have been affected by a 
swarm or current of meteors, which doubtless caused 
the division of the comet into two parts. In 1906, 
Charlier published an elaborate investigation of the ac- 
celerations of the motions of comets which is in har- 
mony with Hackenberg's theory. Hackenberg promises 
soon to apply Charlier's results to the motion of 
Encke's comet. 

A German inventor, Otto Nicolai, claims to have in- 
vented a new method of -welding aluminium, using a 
specially-prepared metal yaste with different ingredi- 
ents. At a certain heat there is formed a mixture of 
aluminium oxide and the paste which gives rise to a 
chemical compound whose nature is not yet deter- 
mined. Excellent welding is obtained for the metal 
or nearly all of its alloys, without any special precau- 
tions. For aluminium bronzes such as are used for 
German torpedo manufacture, which contain 90 per 
cent copper and 10 per cent aluminium, it is required 
to add finely divided aluminium powder to the paste. 
This latter must be used in all cases in presence of a 
great excess of the metal so as to form the above- 
mentioned compound, to secure the proper welding 
He also solders aluminium to other metals such as cop- 
per, iron, nickel, etc. In this work he uses large 
pieces of metal or again thin sheet metal or wires, 
with good results. 

More than once it has been asserted, in good faith 
but erroneously, that diamonds had been produced in 
blast furnaces. In 1896 J. Frank treated various prod- 
ucts of the blast furnace with acids and obtained a 
residue composed of titanium cyano-nitride, mixed 
with brilliant crystals, all of which, except one, were 
very minute. The crystals were not affected by mixed 
nitric and hydrofluoric acids, which dissolved the tita- 
nium. They showed no facets and were very fragile, 
but as they were not attacked by any acid, Frank 
assumed them to be diamonds. Nothing further was 
heard of these crystals until recently, when the sub- 
ject was re-examined by Johanssen in the course of a 
study of the incrustations formed in two blast fur- 
naces, of which one had been in operation 14 years 
and the other 4 years. Johanssen endeavored to ob- 
tain titanium cyano-nitride, and he succeeded, but 
found that compound mixed with fine sandy particles, 
which were not attacked by hydrofluoric acid and 
were altogether similar to Frank's crystals. But the 
particles refused to burn in oxygen, fused to an opaque 
mass in the oxyhydrogen flame and dissolved com- 
pletely in fused borax. Analysis proved them to con- 
sist almost entirely of alumina. 
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AN AUTOMATIC ELECTRIC FOG-SIGNALING- APPARATUS 
FOR RAILROADS. 

BY THE ENGLISH CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

Interesting experiments have been carried out 
upon the Belgian State Railroads with a new system 
of signaling in fogs, a system which is the invention 
of Mr. W. de Ruyter van Steveninck, a late officer of 
the Holland navy, now resident in 
Brussels. The important feature 
of this device is that it is absolute- 
ly automatic in its operation, the 
detonators being electrically fired 
by the train itself, and in such a 
manner that a powerful acoustic 
signal is given beside the track. 
The signal is entirely independent 
of the operator, though operative 
in conjunction with a visual signal, 
and always gives an adverse signal 
should there be any breakdown in 
any part of the apparatus. 

The detonator signal is retained, 
because it affords the most strik- 
ing and certain means of warning 
the crew of a passing train, and 
cannot by any possibility be mis- 
understood. An accident would 
therefore be directly attributable to 
willful negligence on the part of 
the engineer. 

The apparatus comprises a small 
waterproof pillar box mounted be- 
side the track, fitted with a trum- 
pet facing the direction of the ap- 
proaching train, this trumpet being 
placed on a level with the engineer 
in the cab of the locomotive. In 
this box is mounted a large wheel, 
provided with a peripheral maga- 
zine capable of holding fifty cart- 
ridges in grooved sockets. The 
forward action of this wheel is con- 
trolled by a pulley and counter- 
weight, which is wound up like the 
weights of a clock, and which will 
make one revolution of the wheel clockwise. This 
wheel thrusts forward one cartridge at a time, the 
cartridge being brought to rest in a small space in the 
neck of the trumpet by a spring buffer. 

The detonator (Pigs. 3 and 4) comprises a cartridge 
case a, to the outside of which is screwed a small 
metal cap b. In this cap is inserted a screw c, insu- 
lated from the cap itself by a small tube of ebonite, 
which tube also carries a short length of platinum 
wire, one end of which is soldered to the point of the 
screw and the other to the cap b, which is filled with 
guncotton. The cartridge itself is loaded with com- 
mon black powder, and is closed at its outer end by a 
wad /. The insulated screw in the cap is connected 
with one terminal of the battery, and the cartridge 
cap itself with the other terminal, the circuit being 
broken at the rail. The approaching train as it passes 
the apparatus closes the circuit, either by means of 
rail contacts or a treadle placed in the track; and im- 
mediately the circuit is established, the platinum wire 
in the cartridge cap becomes incandescent and fires 
the guncotton, which in turn detonates the cartridge. 
The sound of the explosion is deflected through the 
trumpet, as well as the gases of ignition, while the 
wad of the cartridge is blown to the ground through 
the curved tube F (Fig. 1). Under the force of the 
recoil the cartridge case itself is ejected from its 
socket in the magazine wheel, and falls into a box 
(Fig. 1), whence it can be easily recovered. Immedi- 
ately after the explosion the magazine wheel, under 
the influence of the counterbalance weight, commences 
to revolve, bringing the next cartridge into the firing 
position in the neck of the trumpet, the. extent of its 
travel being arrested by the buffer already mentioned, 
which insures its coming into the correct firing posi- 
tion. This brings the apparatus into firing position 
again. The empty cases can be collected, and may be 
recharged, which serves to reduce the working cost of 
the system. The rail 
contact can be placed 
either alongside the de- 
tonating apparatus or 
some distance in advance 
thereof, according to the 
prevailing conditions. Al- 
though the circuit is 
established and the de- 
tonation is produced as 
the front wheel of the 
engine passes over the 
contact, and the appar- 
atus immediately resets 
itself, subsequent firing 
by each successive vehi- 
cle of the train is avoid- 
ed by means of a relay, 
which cuts out the whole 



circuit until the last wheel <>r the train has passed 
completely by. The relay then opens instantly, and 
sets everything in readiness for the next train. In 
this way useless expenditure of the cartridges is 
avoided, only one being fired for each train. 

Should the line be clear, the apparatus is cut out 
of action, and no signal is given. A detonator is fired 




AN AUTOMATIC FOG-SIGNALING APPARATUS FOR RAILROADS. 

only when the signal arm is at danger, or when the 
signaling arrangement breaks down. 

It is obvious that the apparatus may be set at some 
distance from the signaling operator's cabin, the occu- 
pant of which, through not hearing the explosion, may 
not know whether the signal is fired or not. This 
event is ingeniously guarded against by means of 
an alarm to the operator's cabin, which gives indica- 
tion that the explosion warning has been communicated 
to the engineer of the train. Directly the detonator is 
fired, a contact is closed and a circuit established with 
an electric alarm bell placed in the signal cabin. This 
bell continues ringing until the operator acknowledges 
the intimation by breaking the bell circuit by the 
movement of a switch. Similarly, intimation of the 
cartridge exhaustion of the magazine wheel is con- 
veyed to the signal operator. When the magazine has 




Top view of trap with lid raised, showing 
electrocuted rat. 





Entrance side of trap with rat abont to enter. Smaller form of trap with single entrance. 

BAT DESTRUCTION BY ELECTRIC CURRENT. 



been so depleted that only five cartridges are 
the wheel, this alarm bell in the signal cabin com- 
mences ringing, and cannot be arrested until the ap- 
paratus is recharged. Should the operator ignore this 
warning, and the last cartridge be fired, the whole 
of the signaling arrangements are interrupted by 
locking the apparatus automatically, and their normal 
working cannot be restored and 
trains pass by until the apparatus 
is recharged with cartridges, unless 
the train engineer willfully ignores 
the stop signal. 

The Belgian experiments, which 
were of a searching nature, con- 
clusively established the efficiency 
and reliability of this ingenious 
system. 

» * » — ■ 

RAT DESTRUCTION BY ELECTRIC 
CURRENT. 

Besides being harmful parasites, 
liable to work considerable damage 
wherever they take up their abode, 
rats are known to be the danger- 
ous agents of propagation of in- 
fectious diseases, especially bu- 
bonic plague. Invading freely any 
vessel lying at anchor in harbors 
where that terrible scourge exists, 
they will carry contagion with 
them to any port touched by the 
ship, and accordingly present a most 
dreadful danger which It Is hard 
to fight. 

Many methods have, it is true, 
been suggested during the last few 
years for the destruction of rats, 
but none of these has proved free 
from serious drawbacks. "Smok- 
ing" by means of sulphurous acid 
gas is, for instance, liable to harm 
the cargo, while evicting the rats 
with illuminating gas Is not free 
from some danger to the crew. 
As it is, none of these methods 
lends itself to general use at any place infested by the 
fearful rodent. 

A Viennese engineer, Herr von Florentln, Baron of 
Biederheim, has recently performed, in the presence 
of representatives of several administrative bodies, 
the Imperial Navy Office, etc., at the Charlottenburg 
Municipal Electricity Works, some interesting tests 
on an extremely original device, by which the rats (or 
any other vermin) are literally electrocuted. 

This patented apparatus takes advantage very in- 
geniously of all peculiarities Of the rodent. Attracted 
by curiosity toward an electric lamp or by gluttony 
toward an appetizing morsel, the animal itself closes 
the current bound to kill it in a maximum of 50 to 60 
seconds. Access to the apparatus is always free, even 
after this has been filled with several electrocuted ani- 
mals, and, as shown by experiment, no rat caught by 
the electric trap succeeds in escaping its fate. 

One of the most interesting features of this scheme 
is that continuous, alternating, or three-phase currents 
of low tension, e. g., 110 to 120 volts, are quite suffi- 
cient to electrocute the animals. Such currents are 
available at present nearly everywhere, and especially 
on board ship. Should no electric installation be 
available, it would be sufficient to provide a small ac- 
cumulator battery, which in spite of its lower tension 
would produce quite similar effects. 

The apparatus can be so arranged that the electro- 
cuted animal itself signals its execution to any desired 
place, advising the watchman by an electric bell, or 
the lighting of a red incandescent lamp, that there are 
some killed animals to be removed. The low tension 
of the current excludes any danger to men, and pre- 
vents any accidental electrocution of domestic ani- 
mals. 

The photograph reproduced in Fig. 1 shows the mo- 
ment the rat prepares itself to enter one of the pigeon- 
holes of the apparatus. Fig. 2 represents the electric 

trap open, with an elec- 
trocuted rat. 

This invention is ex- 
ploited by a company in 
Charlottenburg. 

»-•-* 

H. R. Weersma has at- 
tempted a new determina- 
tion of the solar apex, or 
the point toward which 
the sun and planets are 
moving. He finds, for 
the apex, the co-ordi- 
nates: right ascension 
267.7 deg., declination 
+31.41 deg. The point 
thus defined is in the con- 
stellation Hercules, near 
the star Nu Herculls. 
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JLE OUTLOOKS FOB ABTILLEBT TRAINS. 

BY DR. ALFRED GRADENWITZ. 

A novel type of portable outlook tor artillery trains 
has been recently designed by a German firm, the 
object being to allow men to note the effect of their 
own fire. 

As shown in Pig. 1, the limber-pole of a field gun 
may be used as an observing station. The cartridges 
are carried in the limber case. The pole is hinged 
so that it can swing vertically. A special foot sup- 
ports it on the ground. 

Before erecting the pole a rope ladder with a shield 
is fixed in place. The rope ladder is tightened auto- 
matically as the pole is swung into position. The pro- 
tective shield, when not in use, is carried in front on 
the gun limber arms and on the case frame, and at the 
same time serves as a foot rest for the men seated 
on the limber. All the instruments used for observa- 
tion are carried in receptacles below the foot rest as 
well as in the limber case itself. 

The operator is equipped with a strap and hook, by 
means of which he attaches himself to the pole. The 
rope ladder may be fitted at the top with an additional 
seat consisting of two rope ends and a transverse beam 
on which the operator may seat himself (see Fig. 2). 
Instead of a rope ladder, the pole 
may be provided with lateral rungs 
which, when out of use, are folded 
and received in recesses, thus 
eliminating any risk of injuring the 
horses. 

Fig. 2 represents the limber of a 
15-centimeter howitzer. The ob- 
serving station is similar to the 
one shown in Fig. 1, with the ex- 
ception that it is made up of two 
poles fastened end to end. 

In Fig. 3 an ammunition caisson 
is represented for individually lo- 
cated field guns. These can be 
turned up so that the bottom con- 
stitutes the front of the shield. 
The armor is thicker in front than 
on the sides and roof. Below the 
bottom is located the box contain- 
ing the observation ladder, which 
is likewise armored. The ladder 
is of the telescopic type, and can 
be expended and collapsed by 

means of a tackle. It is equipped with a top seat, 
telescope support and map table, all foldable. 

Fig. 4 represents a three-section observation car. 
The observation ladder is swung up by means of a 
winch and tackle. Because of its height, the ladder is 
held by guy wires. All the necessary instruments 
such as telephones, etc., are installed in the driver's 
box. 

It may be said that observation wagons are by no 
means new. In fact they have been used as far back 
as in the fifteenth century for scaling the walls of 
fortresses. Later they 
were used in fighting 
fire, and now we find 
them restored to their 
military dignity. 

• ♦ » "'" - 

Cineniatoplitlialmla. 

The illusion pro- 
duced by the cine- 
matograph is ex- 
plained by the per- 
sistence of luminous 
impressions on the 
retina. The dura- 
tion of the impres- 
sion varies according 
to the intensity of il- 
lumination, the fre- 
quency . of interrup- 
tion, and various 
other conditions. Its 
average value is 2/45 
second. In order 

that the moving 
scene shall be repro- 
duced in a lifelike 
manner before our 
eyes, the pictures 
must move before 
the lens and follow 
each other at inter- 
vals a little smaller 
than 2/45 second, so 
that one impression 
still remains when 

its successor arrives, and thus the pictures blend to- 
gether, to a certain degree. 

This series of rapid and brief excitations produces, 
in time, a certain fatigue of the eyes and more or less 
persistent ocular troubles. A French physician, Dr. 
Ginestous, has studied these troubles and given the 
name of cinematophthalmia to affections of this char- 



acter. These troubles are fortunately not very seri- 
ous. Dr. Ginestous describes several forms. The first 
form is essentially temporary, and consists chiefly in 
lachrymation and photophobia, which compels the 
patient to close his eyes. The trouble begins with 
the passage of the first picture across the screen. In 
most cases the closure of the eyes for a few seconds 
is all that is required. The spectator appears to ac- 
custom himself, and adapt his retina 
to the new task which is imposed upon 
it. In a second and more lasting form 
of the malady, this retinal adaptation 
is impossible. As soon as the eyes are 
reopened, the symptoms reappear. Some 
watering of the eyes and slight redness of 
the conjunctiva persist after leaving the 
hall, but in most cases the symptoms 
rapidly disappear. In a third and still 
more prolonged type, a true conjuncti 
vitis persists for two, three, or four 
days. It is usually accompanied 
with redness, burning and itching, 
lachrymation and photophobia, but 
without aggulutination of the eye- 
lids. Finally, in rare cases, 



pears to ac 
fat 




Fig. 4.— Three-section observation ladder. 



there are troubles of accommodation, accompanied by 
headache and great difficulty in reading, writing, and 
seeing near objects. 

Ophthalmias of this sort are not usually alarming. 
In most cases they heal rapidly, even without any 
treatment, and the most obstinate cases yield to very 
mild treatment. The best remedies are rest and mild 
eye-washes containing cocaine and adrenaline. The 
principal causes of the difficulty must be sought in the 
operation of the cinematograph. 

I. Defects in sharpness of the pictures or in focus- 



that the persistence of impressions on the retina de- 
pends upon the size of the retinal image, and that the 
persistence is less for near than for distant objects. 
Consequently, in a moving picture hall, the seats near- 
est the screen are not the best. 

III. Fatigue is caused by luminous impressions 
which are too strong or too weak. According to 
Charpentier's researches, the persistence of luminous 
impressions diminishes as the illumination increases, 
and conversely. This law is confirmed by the phenom- 
ena of moving pictures. Bright and strongly-illumin- 
ated images are more fatiguing than others, and most 
fatiguing of all is the abrupt transition from black to white, 
or from dark to bright. 

IV. According to the theory of the cinematograph, it is 
necessary to produce a regular and rapid alternation of 
images and eclipses. In order to obtain these results, the 
edges of the moving film are perforated with holes 4/5 
inch apart, into which mechanical fingers enter and 
thus regulate the movement of the film and hold it 
during the necessary period. But in time these perfora- 
tions become worn and a certain amount of play re- 
sults, which causes vibration and blurring of the 
images. This fault, apparently trivial, is increased in 
direct proportion to the magnification of the pro- 
jected image. • 

V. In order to prolong the spec- 
tacle, some operators move their 
films with the minimum speed 
physiologically necessary to pro- 
duce the persistence of the retinal 
images. Hence the eye is com- 
pelled to make an effort to retain 
and superpose the successive pic- 
tures, and this effort necessarily 
causes retinal fatigue. The wear- 
ing of blue glasses has been recom- 
mended, in order to avert these in- 
conveniences. The director of the 
Pathe establishment at Bordeaux 
suggests moving the hand, with 
the fingers separated so as to form 
a perforated screen, before the 
eyes. Dr. Ginestous rightly re- 
marks that this device is not very 
practical. 

The evil is not very great; it 

suffices to recognize its existence. 

Those persons whose eyes are 

fatigued by viewing moving pictures, have always the 

recourse of giving up this form of amusement. There 

are many worse privations. — Cosmos. 

* > * < » 
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Fig. 1.— Single-section ladder and shield. Fig. 2.— Two-section ladder. 
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ing the projecting apparatus make the seeing of mov- 
ing pictures difficult and painful. The negatives 
should be as sharp as possible, for the corresponding 
positives are magnified in projection to nearly one 
hundred thousand times their area, and the defects of 
sharpness are magnified in the same proportion. 

II. Place of the spectator. Charpentier has proved 



Seeing by Telephone. 

To allow people conversing by telephone to see one 
another is known to be the ultimate goal of those in- 
ventors to whose labor we are indebted for the evolu- 
tion of telephotographic apparatus. As the problem 
did not so far admit of any practical solution, inven- 
tors have, in fact, been satisfied with transmitting, by 

wire, photographic 
pictures, diagrams, 
handwriting, and the 
like. According to 
reports just received 
from Denmark, a sat- 
isfactory solution Is 
now offered. In fact, 
two young Danes (the 
brothers Andersen) 
recently called at the 
offices of Politiken, 
the well-known Cop- 
enhagen daily, in or- 
der to submit to the 
editor the principle 
of their idea, particu- 
lars of which cannot 
yet be given out. Un- 
like the Korn appar- 
atus, optical trans- 
mission, according to 
their scheme, is not 
effected by means of 
any material sensitive 
to light, such as selen- 
ium, nor is a picture 
produced by photo- 
graphic or mechani- 
cal means as in all 
the apparatus so far 
suggested. Transmis- 
sion, in fact, takes 
place simultaneously, 
so as to reproduce 
any objects situated at the sending station in their 
natural colors and motions, their dimensions, how- 
ever, being reduced. 

The apparatus is connected by a contact with the 
telephone wire, when the acoustic or optical currents 
can be thrown alternately through the line. The 
operator is thus able at will to show himself, or to 




Fig. 3.— Telescoping ladder. 
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bring before the eyes of the person at the other end any 
objects he may like to show him. As the apparatus, so 
far from being necessarily located immediately beside 
the telephone, can be used within a considerable 
range, provided the contact be obtained, the possibili- 
ties of this invention are obviously many. Further de- 
tails will be awaited with interest. 



There are hundreds of other compounds of a similar 
nature, which flourish long enough to fill the pockets 
of the "discoverer," and we cannot caution the reader 
too emphatically to stop to consider the feasibility of a 
so-called discovery before buying it and recommend- 
ing it without having seriously investigated its merits. 



Fake Discoveries. 

BY A. F. KUNBERGER. 

In the January, 1909, number of the Journal of In- 
dustrial and Engineering Chemistry appeared an edi- 
torial, its contents being given here in part: 

"The agitation against so-called patent medicines, 
which culminated in the National Food and Drug Act 
of 1907, also has served to awaken the public to the 
many deceptions which are being practised, and the 
many worthless preparations for general domestic use 
which are on the market. The results of this move- 
ment have been, first, to force a great many of the 
more palpable frauds to be withdrawn from the mar- 
ket; and, second, to provide for the correct labeling 
of all others, so that the purchaser may be in a posi- 
tion to buy intelligently. Only those materials, how- 
ever, which may be classified under the head of food 
and drugs for the human system come within the 
scope of this legislation." 

The writer mentions fake remedies offered in the 
market for the treatment of hard water for boilers 
and other products used in quantity in the industries. 
He concludes with an appeal to the chemical profes- 
sion to take measures to suppress these chemical 
fakes, both by legislative and educational means. It 
is hard to see why people are so easily led into believ- 
ing statements made in advertising literature, even 
if indorsed by those in positions of importance, who 
either out of ignorance or indifference have failed to 
investigate tests made in their presence before going 
on record as having witnessed them. 

Some years ago a sample of a chemical supposed to 
render wood fireproof was submitted to us for analysis. 
A careful examination proved it to be common table 
salt, for which a price of 25 cents a package (about 
one pound) was asked; and undoubtedly was paid by 
scores of buyers. We know, of course, that salt acts 
to a certain extent as a protection; but by no means 
does it make wood fireproof, and at the best it is 
worth less than 1 cent a pound. Some time later two 
samples, one a pink and the other a blue chemical, 
were submitted to us for examination. A circular 
stated that the blue chemical added to gasoline would 
render it non-explosive; the same was claimed for 
the pink chemical if added to kerosene or coal oil. 
The circular also contained a number of testimonials 
from persons whom one would expect should know 
better, but undoubtedly they were not thinking deeply 
enough to consider what harm could grow out of their 
indorsement. One of the testers, the chief of the fire 
department of one of our large eastern cities, stated 
that in his presence the chemical was placed in a can 
containing gasoline, the fluid being ignited in the can 
and poured into another containing gasoline without 
exploding either of them. We wish to state that the oil 
termed gasoline is not explosive, and if ignited in an 
open can will burn with a smoky flame, so there was 
no merit in the material added. It is entirely differ- 
ent if gasoline which has been kept in a partly empty 
can for some time, is brought in contact with a lighted 
match or candle, or if the can should be opened near a 
flame or light of any kind, as an explosion will be 
the result of such carelessness. The explosion is due 
to the gases formed in the can, and these mixed with 
air are highly explosive; but nothing known at pres- 
ent will prevent this except precaution. And if there 
were a remedy, it would naturally have to destroy 
the qualities of the gasoline which make it valuable; 
that is, its ability to vaporize rapidly and at a law 
temperature. We made an analysis of both chemicals, 
which were offered at 50 cents a bottle containing less 
than an ounce of material, and found them to be com- 
mon table salt, dyed the colors above mentioned. 
What attracts the attention of the general public at 
present is a material supposed to make ashes burn. 
It is sold, and to our personal knowledge was bought, 
at very fancy prices. We took the trouble to analyze 
a package, and found that it contained powdered cal- 
cium carbide with 30 per cent of free lime and coal 
dust. Whether these impurities were purposely mixed 
or their presence was due to an inferior grade of car- 
bide, we did not consider sufficiently important to in- 
vestigate. Any person of average intelligence ought 
to know that ash is a mineral admixture of coal and 
is non-combustible. All statements made by careless 
investigators to the effect that the addition of any of 
these compounds to their coal increased the calorific 
or heating power are ridiculous, and the good results 
exist only in the imagination of the user. The effi- 
cient way to obtain all the heating value contained in 
the fuel is to have proper grates and draft facilities, 
and to keep them clean. Clinker and ash should be 
removed by frequent raking, since too hard raking 
carries a large quantity of unburnt coal into the ash. 



A Remarkable Nile Fish. 

A very peculiar fish (Tetrodon fahaka), which is 
called "fahak" by the Arabs, is found in large numbers 
in the Nile at high water. The fahak belongs to the 
group of globe fishes. In its normal condition it is 
ten or twelve inches long and of elongated shape. A 
thick mucus covers its entire body, with the excep- 
tion of the abdomen, which bears numerous spines. 
The fish has a thick head, with a broad forehead and 
protruding eyes. The dorsal and anal fins are small, 
circular, and transparent; the caudal fin is larger, 
and of orange yellow color. In general, the colors of 
the fahak are bright and harmonious. The back is 
very dark blue, the sides are striped blue and orange, 
the abdomen is yellow, and the throat snow white. 
The mouth is of peculiar shape, each jaw being divided 
in the middle, so as to produce the appearance of four 
large teeth, whence the name Tetrodon, meaning four- 
toothed. 

The most interesting peculiarity of the fahak is its 
power of inflating itself like a balloon, by drawing in 
a large quantity of air. Usually it swims in the man- 
ner of other fishes, but when danger threatens it rises 
quickly to the surface of the water and begins to 
pump air into an extension of the gullet. By this 
means the abdomen of the fish soon becomes so greatly 
distended that it exceeds the rest of the body in size. 
The fish loses its equilibrium, turns over, and floats 
on its back, and at the same time the spines of the 
abdomen are erected. By this transformation ohe 
fahak is protected against the attacks of its enemies. 
If one of these seizes it, the aggressor is wounded by 
the spines and thenceforth leaves the unpleasant crea- 
ture alone. If the inflated fish is grasped by the hand 
it endeavors to draw in still more air, as if it were 
well aware of the importance of this action to its 
safety. When the danger is past, the air escapes 
with a slight hissing noise, and the fish gradually re- 
sumes its normal form. 

The fahak is found in many streams of West Africa, 
but most abundantly in the Nile, which it ascends 
from the Mediterranean. It penetrates into the irri- 
gating canals and ditches, and there lays its eggs. 
When the flood subsides, great numbers of the fish 
are left stranded and become the prey of birds of all 
sorts. They are also eaten by the peasants. Occa- 
sionally the use of the fish as food appears to cause 
poisoning. There is a story of two American sailors 
who died soon after eating the liver of the fahak. 
Such cases, however, appear to be very rare, and they 
are perhaps to be attributed to the use of decomposed 
fish. On the other hand, the^fugu fishes, or Japanese 
species of Tetrodon, are extremely poisonous. As in 
the case of the European barbel, the muscular flesh is 
harmless, but certain other parts, especially the roe, 
liver, milt, but also the skin, abdominal wall, and in- 
testines, are so poisonous that they have been used in 
Japan as a means of suicide and murder from time 
immemorial. In the Asiatic seas fugu poisoning often 
occurs among sailors and natives, and in Japan the 
sale of all species of Tetrodon is forbidden by law. 
The fahak is a great source of delight to the Egyptian 
children, who drive the inflated fish around and harry 
them until they literally burst. The children also in- 
flate the dried fish and make handballs of them. The 
fahak is often found in curiosity shops,, where it is 
bought by travelers as a memento of the land of the 
Pyramids. The fahak was known to the ancient 
Egyptians. Its representation occurs twice on the 
walls of a temple at Deir-el-Bahari. 
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Photographic Dyeing. 

Sunlight, which destroys many organic coloring mat- 
ters, also converts some colorless and soluble inorganic 
compounds into insoluble colored substances, which 
may thus be fixed in the interior of tissues. Many ex- 
periments in dyeing fibers and fabrics by the agency 
of sunlight have been made, especially by Persoz and 
Grueve. The following are some of the results ob- 
tained: 

Sixty parts by weight of sulphuric acid were added 
to a solution of 120 parts of potassium bichromate in 
1,000 parts of water. White wool and silk fabrics 
were dipped in this solution, dried in a dark room 
and exposed to sunlight. A beautiful light shade of 
brown was produced by from 10 to 20 minutes' expo- 
sure. 

Prussiate of potash gives a medium shade of blue. 
If white cloth impregnated with this salt is exposed 
to sunlight under thick paper bearing a cut-out pat- 
tern, the design is reproduced in blue on the cloth, 
which is then rinsed in water to remove the unaltered 
prassiate from the parts which were covered by the 
paper. 



Grueve found that very permanent shades of buff, 
blue, green, and gray can be obtained from ferrocya- 
nides, and brownish violet, black and olive from chro- 
mates. For blue, the fabric is dipped in a solution 
containing 60 parts by weight of potassium ferrocya- 
nide, 80 parts of tartaric acid and 24 parts of ammo- 
niacal perchloride of tin, with more or less water, 
according to the shade desired. A short exposure to 
sunlight develops the blue color. 

For green, sulphuric acid and an ammoniacal salt 
are used in connection with the ferrocyanide or yel- 
low prussiate of potash. Buff shades are obtained by 
producing blue, as above, and treating the dyed fabric 
with caustic alkali, which converts the blue compound 
into yellow ferric oxide. 

Gray and "mode" tints are produced by treating buff 
(obtained as described above) with an infusion of nut 
galls or Campeachy wood. Silk fabrics can be dyed 
in various shades of brown by impregnating them with 
copper chromate and exposing to sunlight. 

The experiments prove that a certain quantity of 
moisture is required to produce brilliant colors with 
short exposure. Probably many substances which are 
employed in photography would produce desirable re- 
sults in dyeing, but they are too expensive to be used 
for that purpose. 

* < ■ 1 m ■ 

The Current Supplement. 

The opening article of the current Supplement, No. 
1759, is devoted to a very exhaustive discussion of the 
wonderful aeronautical meeting at Rheims, France. 
Some splendid pictures of the more prominent aero- 
planes in flight are presented. One of these photo- 
graphs shows no less than three flying machines in 
the air. One of the most remarkable papers read be- 
fore the Winnipeg meeting of the British Association 
for the Advancement of Science was that of Prof. 
Ernest Rutherford. In this paper he explains very 
lucidly how the modern scientist measures the atom. 
The electrolytic rusting of iron is discussed by Alfred 
P Morgan. N. W. Greenway writes on the compara- 
tive weights of reciprocating and turbine machin- 
ery for marine work. The . most notable project for 
irrigation yet undertaken by the United States Recla- 
mation Service has at last been completed, and will 
be thrown open to the public on September 23rd, for 
which reason Albert Wilhelm's excellent illustrated 
article on the subject of the Gunnison •^'•oject (the 
project in question) should be read with some inter- 
est. Prof. Albert F. Ganz of the Stevens Inptitute of 
Technology writes thoughtfully on the progress in 
electric current development in the artificial lighting 
field. A good practical article which will be read 
with profit by the amateur is Clarence Biggs's "Fit- 
ting Electric Bells." Dr. D. T. Macdougal of the Car- 
negie Institution, one of our greatest biologists, writes 
on aridity and evolution. Prof. T. J. J. See has the 
distinction of being what may be called an astronomi- 
cal revolutionist. In a paper entitled "The Origin of 
the Satellites" he sets forth his theory that satellites 
are in reality captured bodies, and that they did not 
spring from parent planets as we now suppose. 



Official meteorological Summary, New York, N. If., 
August, 1909. 

Atmospheric pressure: Highest, 30.36; lowest, 29.50; 
mean, 30.01. Temperature: Highest, 93, date, 9th; 
lowest, 58; date, 4th; mean of warmest day, 83; date, 
9th; coldest day, 62; date, 17th; mean of maximum 
for the month, 78.7; mean of minimum, 64.5; absolute 
mean, 71.6; normal, 72.6; deficiency compared with 
mean of 39 years, 1.0. Warmest mean temperature of 
August, 77 in 1900; coldest mean, 69 in 1903. Abso- 
lute maximum and minimum of August for 39 years, 
96 and 51. Average daily excess since January 1st, 
1.3. Precipitation: 7.94; greatest in 24 hours, 5.05; 
date 16th-17th; average for August for 39 years, 4.64. 
Accumulated excess since January 1st, 1.15. Greatest 
precipitation, 10.42, in 1875; least 1.18, in 1886. Wind: 
Prevailing direction, northwest; total movement, 7,610 
miles; average hourly velocity, 10.2; maximum veloc- 
ity, 40 miles per hour. Weather: Clear days, 13; part- 
ly cloudy, 10; cloudy, 8; on which 0.01 inch or more 
of precipitation occurred, 9. Thunderstorms: 13th, 
20th. Mean temperature of the summer, 71.83; nor- 
mal, 71.90. Deficiency, 0.07. Precipitation, 13.09; nor- 
mal, 12.17. Excess, 0.92. 

■» m» 

The "Panflex" spring wheel, invented by Hon. R. C. 
Parsons, of turbine fame, shown in operation at the 
recent conversazione of the Royal Society, is an in- 
vention which has for its object the easy motion of a 
vehicle when run at low or high speeds. This ease of 
motion is due to the springs being capable of deflec- 
tion in every direction. The wheel is exceedingly re- 
liable, according to its distinguished inventor, and 
not subject to bursts or punctures, prevalent in the 
case of wheels fitted with pneumatic tires. The wear 
and tear. are small, and should a spring break, which 
is seldom the case in practice, another can be in- 
serted in a few minutes at a very small cost. 
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A SLIGHT ERROR CORRECTED. 

To the Editor of the Scientific American: 

On page 125 of the Scientific American of August 
21st is an article headed "A Record Cross-Country 
Motor-Boat Trip," in which you place the location of 
dam No. 6 at Rochester, Pa. Dam No. 6 is located 
about five or six miles below Rochester; while dam 
No. 5 is located at Freedom, about one and one-half 
miles above Rochester, and twenty-four miles below 
Pittsburg. This is a small error, and perhaps need 
not be corrected. My only excuse is that I am an in- 
terested reader of your paper and have a few moments 
time to spare. Dewitt Howe. 

Freedom, Pa. 



piece of varnished cambric placed between the ter- 
minals of a coil. 

Such discharges would be noiseless. 

In conclusion, I would like to ask if any of your 
readers have satisfactory explanations of the coloring 
(violet to yellow) of lightning flashes. 

Pinebur, Miss. W. H. Dunn. 



A HEAT PARADOX. 

To the Editor of the Scientific American: 

The fact can be discovered by the physical experi- 
ment, that if a conducting rod is heated, and then 
partly cooled very rapidly, the quick cooling^ will in- 
crease the temperature of the still hot adjacent section. 

Therefore, a paradoxical phenomenon of heat being 
directly generated by cold can be demonstrated, which 
depends on the conductivity of the rod and the pro- 
portion of the part cooled. 

The degree of this increase of temperature is di- 
rectly proportional to the heat of the rod and the de- 
gree and the quickness of the cooling. 

Force used by the heating, in expansion, is retrans- 
formed into heat, of rapid contraction, by quick cool- 
ing, and is conducted along the rod faster than the 
cold, it being yet partly hot, and increases it in tem- 
perature that can be measured, which proves that force 
from the rapid contraction caused by the quick cool- 
ing is conducted along the rod as heat. 

Lucerne. A. F. Wood Chenoweth. 



EARLY SUGGESTIONS OF INVADING ENGLAND BY 
BALLOON. 

To the Editor of the Scientific American: 

The recent crossing of the English Channel by M. 
Bleriot has aroused worldwide attention. It may be 
iKteresting to know that in June, 1803, Boulard and 
Le Campion, two French cartoonists, predicted the in- 
vasion of England by a balloon. Boulard's drawing is 
entitled "La Thiloriere or the Descent on England. 
Design for a .Montgolfiere (balloon) capable of carry- 
ing 3,000 men and which will cost only 300,000 francs. 
There will be fixed to it a lamp which will give out 
a volume of flame sufficient to prevent its cooling. 
Extracted from the Publiciste of Thursday, 13 Prairial 
of the year XI. [2 June, 1803.] Paris, chez Boulard, 
No. 175 Rue St. Denis, etc." Campion's picture, design- 
ed and engraved by Echard, is called "The Tower of 
Calais, new aerostatic machine constructed by M. Ro- 
main by order of the government, to cross from France 
to England in conjunction with M. Filatre de Rozier." 
A third and still more curious plate shows the inva- 
sion of England as carried out by the combined opera- 
tions of warships, flat-bottomed boats, and balloons of 
all shapes and sizes, while cavalry and artillery ap- 
proach Dover through a subterranean passage. A 
glance at these cartoons, which are reproduced in 
Messrs. Wheeler and Broadley's interesting work en- 
titled "Napoleon and the Invasion of England," shows 
that the Frenchmen of that period had some gift of 
prophecy, fanciful though it was. Although no air- 
ships have been built to carry 3,000 men, still Zeppe- 
lin's exploits come close to realizing the dream of 
the French artist. Gerald Ellis Cronin. 

Brooklyn, N. Y. 



SHEET LIGHTNING. 
To the Editor of the Scientific American: 

In connection with Mr. A. A. Graham's letter in 
the issue of August 28th, 1909, I would like to say 
that the facts at our disposal at the present time 
would seem to indicate that sheet lightning is to be 
expected at high altitudas. 

First. The atmosphere is very rare. 

Second. It is probable that the atmospheric dust, if 
not wholly lacking, is present in but small quantities, 
of the lightest material. 

Third. The temperature is low and the clouds are 
very apt to consist of minute ice crystals. 

If it is correct to reason from the laws governing 
the discharge of an induction coil, we may draw the 
following conclusions: 

Likening the chain lightning to the so-called spark 
of the coil, we can safely say that such a discharge 
. is unable, owing to the lack of dust, to form an in- 
candescent path. 

If the sheet lightning is compared with the brush 
discharge of the coil, the following facts are brought 
out: 

The thinness of the air would tend to produce sheet 
lightning. 

The clouds of ice crystals, having insulating prop- 
erties, would perhaps act in much the same way as a 



LATIN-AMERICAN TRADE. 
To the Editor of the Scientific American: 

Do you know that the total foreign trade, exports 
and imports, of the twenty-one republics, including 
the United States, in 1907' was $5,500,000,000? 

Do you know that of this, the share of the twenty 
Latin-American republics was $2,077,000,000? 

Do you know that these figures show that Latin 
America does more than one-third of the total com- 
merce of the American republics, divided as follows: 

Exports to foreign lands $1,072,000,000 

Imports from foreign lands 1,005,000,000 

Do you know that further analysis of these figures 
shows a total foreign trade between Latin America 
and the United States of $558,000,000? 

Do you know that this total represents only about 
one-fourth of the total foreign trade of the sister re- 
publics of the United States, divided as follows: 

Exports to the United States $318,000,000 

Imports from the United States. . 240,000,000 
Do you know that these figures show a balance of 
trade against the United States of approximately $78,- 
000,000 a year? 

Do you know that the Latin-American countries 
bought last year from other nations than the United 
States $756,000,000? 

Do you know that from the United States these coun- 
tries purchased only $240,000,000? 

Do you know that Latin America purchased more 
than three times as much from other countries as 
she did from the United States? 

This demonstrates the great possibilities of trade 
development for the United States in Latin America. 
John Barrett, in a speech betore the Trans-Missis- 
sippi Commercial Congress in San Francisco, October 
6th, 1908, said: 

"Without unwarranted enthusiasm, let me point out 
to you my confident belief that the next ten years 
will be a Latin-American decade — that all the world 
will be then studying and watching Latin America as 
it now does Japan and the Orient, and that a material, 
economic, intellectual, and political advancement will 
be witnessed in Latin America which will rival what 
has been accomplished in the United States. Were 
it not for the lamentable ignorance which prevails 
throughout the United States in regard to the peoples, 
institutions, resources, and governments of this sec- 
tion of America, this statement would not seem in 
the least surprising. Those of us who have traveled 
from Cuba to Chili and from Brazil to Bolivia are 
keenly aware that this great onward movement has 
already begun, and that Latin America has entered 
upon a new era of splendid activity and world-wide 
influence. 

"Twenty republics varying in size from the area of 
Brazil, which is larger than that of the United States 
proper by 200,000 square miles, to Salvador, the small- 
est, which would take in Rhode Island six times over, 
having a combined population of nearly seventy mil- 
lions, and a foreign commerce valued at more than $2,- 
,000,000,000 per annum, are going ahead so rapidly that 
no man can safely prophesy the limit of what they 
will accomplish during the next ten years. Gifted 
with a variety of .climates and of resources, blessed 
with a marvelous intermingling of cool plateaus and 
tropical lowlands, provided with vast navigable river 
systems and long extent of accessible coast line, sup- 
plying numerous important products which the rest 
of the world must purchase, and possessing great min- 
eral wealth and a people of deep sympathies and high 
intellectuality based on an old and worthy civiliza- 
tion, they all challenge our best study and keenest 
appreciation." 

1 am indebted to the International Bureau of Ameri- 
can Republics for the above data. 

New York, N. Y. Alfred J. Thompson. 



TREES AS WITNESSES IN EARLY SURVEYING. 
To the Editor of the Scientific American: 

Your very interesting account of "Making a Tree to 
Speak," in the issue of the Scientific American of 
August 14th, is rendered more complex in Pennsylva- 
nia than in the West for two reasons: First, by the 
system of surveys, or rather the lack of system in 
the early surveys; and second, by the fact that they 
are much older, and consequently much harder for a 
surveyor to determine. Throughout northern and east- 
ern Pennsylvania the surveys were made at dates 
varying from 1749 to 1804. The earliest surveys were 
isolated tracts, usually taken up by settlers, and sur- 
veyed by authority of warrants granted by the Pro- 
prietors to the applicants, and executed by a deputy 
surveyor, to whom the warrant was directed. About 



1767 explorations were made by agents of the Pro- 
prietors of the river valleys, and in 1769 large areas 
were sold to settlers, and the lines run and marked 
upon the ground by what Mr. Cooke calls the "blazed 
line," or by chopping off a small slice of bark from 
the opposite sides of the trees which the surveyor 
passed. The corners of the surveys were usually 
marked by cutting three notches in the corner tree 
in the direction from which the surveyor approached 
it and on the side from which he left it. Besides this 
corner tree the surveyor marked other trees stand- 
ing near by, with three notches on the side facing 
the corner tree, and called witnesses. These surveys 
of 1769 were located in the river valleys, and gen- 
erally at the mouth of some stream of considerable 
size, affording abundant water power as it came to 
the river. In 1772 the surveys were extended up the 
smaller streams, sometimes for long distances, taking 
the land which was deemed tillable, and this plan was 
followed until 1789. At this date there arose a great 
demand for the lands, and large bodies were sold by 
warrants to the applicants, who had them surveyed; 
and frequently the surveyor had no regard for the 
previous surveys, and laid the new warrants on top 
of the older ones. In the year 1793 a company known 
as the Holland Land Company took warrants for 
thousands of acres located in the northern part of the 
State, and sent surveyors to make the location. Again 
these surveyors paid no attention to any of the former 
surveys, and used the same style of marking as had 
previously been used by the older surveyors. In 1802 
to 1804 the surveyors from the State of Connecticut, 
claiming under the original charter granted by the 
King of England, "extending from the Atlantic to the 
Pacific," came into the State and began their surveys, 
and again used the same system of marking, paying 
no attention to any of the former surveys. This act 
led to what is termed in history the Pennimite and 
Yankee war, which later, by the decree of Trenton, 
decided that the Connecticut settlers should hold sev- 
enteen townships in Luzerne County, but that the 
State of Connecticut should release all its claim to 
other parts of the State of Pennsylvania. 

Now, after the lapse of from one hundred and seven 
to one hundred and sixty years the surveyor finds 
difficulty, with the full meaning of the word, in de- 
termining how these old surveys were located. The 
timber in many places was removed before the lines 
were fully settled, and where it remains it requires 
a great amount of skill on the part of the surveyor to 
detect the traces of the ax-marks in the bark of the 
trees, and still more skill to count the rings, to deter- 
mine to which set of surveys the mark belongs. This 
difficulty is increased by the fact that the old survey- 
ors were careless in their locations, and occasionally 
the marks are found as much as two miles from where 
they purport to be, and the courts hold that the monu- 
ments on the ground are the controlling factor in 
making the location. 

To show the importance of "making a tree speak" 
to determine a location, a surveyor recently had occa- 
sion to retrace the lines of a survey made sixty years 
ago. The corners were all obliterated. Some had 
been trees, some were called "stones," and one was 
called a "pine knot." A dispute arose over the loca- 
tion of the pine knot. A surveyor was called, arid 
after trying in vain to locate the pine knot from the 
other corners as called for, came upon a marked line 
tree bearing the date of this particular survey, and 
traced it out until he came to a point where tradi- 
tion said the other line of the survey came to the pine 
knot. Making search, he found a marked tree on 
that line, and bringing the two lines to an intersection 
on the bearings called for, was preparing to set a per- 
manent monument, when a workman dug up a piece 
of wood. On examination this. proved to be the pine 
knot in question. By removing the accumulation of 
decayed wood and dirt, the notches with which it had 
been marked were so clearly discernible that the loca- 
tion was settled. 

Different kinds of timber show a variety of ways 
of healing over the cut, and some become so over- 
grown in a few years that they are more difficult to 
determine than some other species after a much 
longer period. The various species of pine lose the 
marks in a few years, where they are of rapid growth, 
because the bark shells off. Some species of oak 
and the hemlock will hold a mark for a long time, and 
frequently it is found that the marks show very 
plainly after a lapse of over one hundred years. In the 
Connecticut survey above referred to, some corners 
were trees on which Roman numerals were cut, and 
yet after a lapse of over one hundred years the let- 
ters can be found in the old wood of the tree by cut- 
ting away the new growth, which has closed over the 
flattened surface where the numerals were cut. So, 
taking it all, the trees do speak, and tell an indisputa- 
ble story, and stand as silent witnesses to the hard- 
ships of the surveyors of that early day in climbing 
over the mountains and leaving their trail in the 
timber to be found by future generations. 

Millville, Pa. Boyd Trescott. 
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COMMANDER PEAEY'S DISCOVERT OF THE NORTH 
POLE. 

The amazing coincidence of the report hy two inde- 
pendent explorers of their location of the North Pole 
within a year of each other, after the hardship, priva- 
tion, and expense of life and funds endured 
in vain in the effort to find it for over three 
hundred years, makes any comparison of the 
probability of the reports or the value of 
the results obtained difficult if not unprofit- 
able with the limited particulars hithertc 
available. 

We prefer, therefore, to await the verdict 
of the investigation, which will undoubtedly 
be made by the highest scientific authori- 
ties upon presentation of the complete evi- 
dence on either side; and expressing no 
opinion, briefly to summarize Mr. Peary's 
report of his achievement as we did that 
of Mr. Cook. 

The origin and early history of polar ex- 
ploration was sufficiently outlined in last 
week's Scientific American, which also 
compared the reported achievement of Cook 
with the earlier work of Peary. After the 
latter's expedition of 1906, when he reached 
87 deg. 6 min. N. lat., then the "farthest 
north," he determined to make one more 
effort to reach the Pole, and the "Roose- 
velt" was accordingly equipped by the Peary 
Arctic Club with all the material and sci- 
entifis instruments which have been proved 
to be most essential in polar exploration by 
Commander Peary's twenty-three years Of ex- 
perience. 

The "Roosevelt," with Peary and his party 
on board, left New York on July 6th, 1908, 
called at Sydney, near Cape Breton, Nova 
Scotia, leaving there July 17th, and pro- 
ceeded east round Newfoundland and then 
straight north through Davis Strait and 
Baffin's Bay to Cape York, Greenland, at the 
southern end of Smith Sound. Leaving 
there August 1st, the ship proceeded via 
Etah, farther up the sound, navigating la- 
boriously through floating ice, often densely 
packed, to Cape Sheridan in Grant Land, the 
northern end of Ellesmere Land, on the 
other side of the sound, arriving there Sep- 
tember 1st, and there the expedition passed 
the winter. The farther progress of the 
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explorers has been reported by Commander Peary ex- 
clusively to the New York Times, by whose courtesy 
we are permitted to give the following abstract 

Peary's full report describes greater difficulty in mak- 
ing the point selected for winter quarters than was 
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Ex-President Roosevelt bidding Commander Peary God-speed on 
successful polar expedition. 
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at first suggested. An actual landing at Cape Sheri- 
dan was not made until several days after arrival 
there, strong northeasterly winds and the drift of the 
ice repeatedly forcing the ship back and twice driv- 
ing her aground, and it was only on September 5th, 
after zigzagging through leads in the ice 
for several days, that the "Roosevelt" suc- 
ceeded in rounding Cape Sheridan into open 
water, and lying up in an opening in the 
floe at the mouth of the Sheridan River. 

Supplies and equipment were immediately 
transferred across the ice to a clapboard 
house and storeroom hastily built oa shore, 
and on September 15th the work of trans- 
porting supplies was begun, several sledge 
expeditions depositing provisions at various 
points along the coast from Cape Sheridan 
to Cape Columbia, so that the sledge party 
on its spring dash for the Pole might travel 
as light as possible and pick them up en 
r&wte. This work was carried on continu- 
ously until November 5th, and was mingled 
and followed by hunting expeditions, tidal 
and other observations by various parties, 
lasting until February. 

The sledge expedition for the Pole left the 
"Roosevelt" in three divisions on February 
15th, 21st, and 22nd under Capt. Bartlett, 
Prof. Marvin, and Com. Peary respectively, 
the total of all divisions being 7 whites and 
59 Esquimaux, with 23 sledges drawn by 140 
dogs. 

All of the divisions appear to have assem- 
bled at Cape Columbia, such of the supplies 
as were required being brought up from the 
other depots on the route, the dogs rested, 
and the equipment thoroughly overhauled 
by February 27th. In the meantime, appar- 
ently, Bartlett's pioneer division had been 
hewing a way north through jagged ice to 
the "big lead," a stream of open water, 
which he crossed on the first of March and 
got away north over the ice, the remainder 
of the party following soon after, but be- 
ing stopped on their second day's march 
by open water formed by a breach of the 
ice by strong wind after Bartlett's division 
had passed the spot. Two sledges wero 
smashed beyond repair in the first march, 
the teams going back to Cape Columbia for 
reserve sledges. At the end of the fourth 
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Four stages in Arctic discovery. The black areas indicate the unexplored portions in the resuective years. 
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Dr. Cook in conversation with Etah Esquimaux. Some of these tribesmen 
accompanied him on his successful expedition. 



Mr. Thiegaard Jansen, Danish inspector of North Greenland, the first to 
receive the news of Cook's success. He is the man with the white cap. 



SCENES ON THE COOK AND PEART EXPEDITIONS. 
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day the rest of the expedition caught up Bartlett, who 
liad heen stopped by open water, which delayed the 
entire party till March 11th. 

On the 5th of March the sun appeared for a few 
minutes at noon for thei first time after the long win- 
ter night. On March 11th the lead was sufficiently 
frozen over to be crossed, and another start was made. 
Borup and Marvin, who had gone back for alcohol 
and oil fr >m Bartlett's third camp, had not yet come 
up with the expedition in spite of the delay, causing 
siome anxiety, but a note was left for them, and three 
days later they caught up the main party at the end 
of its sixth march. The latter in the meantime had 
been traversing alternately floating solid ice and newly- 
frozen leads, and had just crossed the 84th parallel. 
From that camp Dr. Goodsell turned back by pre- 
arrangement, and McMillan accompanied him reluc- 
tantly, owing to a badly-frozen foot, which he had 
been concealing for three days, much to the regret 
of Peary, who had counted on his enthusiasm and 
physical powers. 

The best dogs and sledges were selected for the 
northward journey, the party now consisting of 16 
men, 12 sledges, and 100 dogs. At the end of the 
tenth march, at latitude 85 deg. 23 min., Borup 
turned back in charge of the second supporting party. 
The traveling rather improved, and Commander Peary 
and Marvin waited twenty hours after the start of 
the advance party, in order to overtake them as they 
broke camp after the next halt, thus using the same 
camp and keeping in touch with the advance party 
once in every twenty-four hours. After two more 
marches the sun began to get high enough for observa- 
tions to be made, 85 deg. 48 min. being recorded, and, 
the going continuing to improve, 50 minutes was cov- 
ered in the next three marches, including 20 miles on 
the third day, bringing the party to 86 deg. 38 min. 
At this point Marvin turned back with the third sup- 
porting party. The next day's march was good, but 
after that came the deepest snow encountered, accom- 
panied by haze which made a short and exhausting 
journey. At the end of the succeeding day the ice 
parted exactly where the party was encamped, nearly 
causing the loss of dogs and sledges, but after an ex- 
citing period dashing from one moving floe to an- 
other, better going was reached. Then came Capt. 
Bartlett's last day, another long march with 
(fair going, camp being made at 87 deg. 48 
min., as shown by observation of the sun 
»ext day. The sturdy navigator of the 
'Roosevelt," who had borne the brunt of the 
pioneering work, walked several miles north 
in the morning to be sure that he crossed 
the 88th parallel, and then turned reluc- 
tantly back with the two Esquimaux of the 
last supporting party, the provisions car- 
ried being insufficient to last more than 6 
men and 40 dogs for the week or more esti- 
mated to be required to reach the Pole as 
well as for the return journey. 

Peary then determined to try and reach 
the Pole in five forced marches, allowing less 
than a day for each, extending the last one, 
if necessary, to complete the distance lack- 
ing. His cabled narrative speaks of "five 
marches of fifteen miles each"; but as he 
was then south of the 88th parallel, this is 
an obvious mistake for 25 miles, to which 
distance he refers as having accomplished 
his intention on his next, the twenty-first, 
march. After a few hours' sleep good go- 
ing was found, and twenty miles were cov- 
ered on the twenty-second march before an 
open lead delayed the journey. Another brief 




Map showing the routes taken by Peary and Cook 
on their expeditions. 

hslt and even better weather and smoother ice enabled 
another twenty miles to be made on the next march, 
including a dash across 100 yards of ice newly formed 
over a lead, which buckled under the sledges and 
broke as the last one left it. Again a short sleep, 
and twenty-five miles were made on the twenty-fourth 
march. Although the temperature was not so low 
as, had been experienced, even the Esquimaux com- 
plained of the bitter cold. Much-needed sleep was 
taken for a little longer, and then the party dashed 
forward, dreading that each rise in the ice marked 
an open lead, but always finding continued going. 
The haze was thicker, but an observation was possi- 




ble at noon, showing 89 deg. 25 m. A rise in tempera- 
ture to 15 deg. below zero encouraged the dogs, and 
forty miles was covered in twelve hours. An observa- 
tion at noon on April 6th, at the end of the twenty- 
sixth march, showed latitude 89 deg. 57 m. to have 
been reached, only three minutes or a little over three 
miles from the Pole, so the remaining distance was ap- 
parently covered before a rest was taken. 

The first thirty hours at the Pole was spent in mak- 
ing observations and taking photographs. Ten hours 
after arrival the weather cleared, and the afternoon 
of April 7th was cloudless. A crack in the ice five 
miles from the Pole was found, and a sounding was 
made, 1,500 fathoms of wire finding no bottom, and 
the wire being broken and lost in withdrawing it. 

Speed was just as urgent on the return as on the 
upward journey, every day gained lessening the chance 
of a gale opening leads and destroying the track. 
Every march back lessened the chance of provisions 
running short before the base was reached, so the 
equipment could be lightened to facilitate speed. 
Peary therefore determined, in spite of the records for 
Arctic travel made on the alvance, to try to double 
the daily journey on the return, covering two of the 
northward marches on each march south, and mak- 
ing use of the same "igloos" — the ice huts made in 
camping — and so saving time at each halt. This he 
very nearly accomplished, regularly covering five 
outward marches in each three of the return journey. 
He was singularly fortunate in escaping open leads 
in the ice, which had delayed the return of the sup- 
porting parties, down to lat. 85 deg. 23 m., the camp 
at the end of the tenth outward march, where a lead 
five miles wide was encountered. By good luck Bart- 
lett's trail was found again at the other side, and by 
continued rapid traveling Cape Columbia was reach- 
ed on the 23rd of April after fifteen marches. The 
"Roosevelt" was reached in two more marches, and 
found unharmed. Nearly two months were spent in 
additional geodetic observations and in bringing back 
remaining supplies from the outlying cachvs until on 
July 18th the ice was sufficiently open for the ship to 
be removed from her berth. She fought her way 
south to Cape Sabine by August 8th, picked up 
Whitney and the stores at Etah, coaled from the 
"Jeanie," and cleared from Cape York August 
26th, and reached Indian Harbor Sep- 
tember 5th to send the now historic tele- 
gram: "Stars and Stripes nailed to North 
Pole." 



How the sextant is manipulated in measuring the sun's altitude. 



HOW COOK MADE HIS LATITUDE OBSER- 
VATIONS. 

So much doubt seems to have been en- 
gendered in the public mind by a certain 
portion of the press, regarding the validity 
of Dr. Cook's observations, that it may not 
be amiss to describe briefly the methods 
which, in common with every other ex- 
plorer, he would necessarily adopt in de- 
termining his latitude. The actual determi- 
nation of latitude, although it is one of the 
most important practical questions in as- 
tronomy, is also one of the most elementary, 
for which reason we fail to understand 
why so much ado should have been made. 

For the purposes of astronomical measure- 
ment, the celestial sphere is divided as indi- 
cated in Fig. 1. Assuming that the observ- 
er is placed at O, his celestial horizon will 
be H E 8 W. The axis of the heavens 
will be P p, P being the elevated pole, 
and p the depressed pole; Z will be 
the zenith of the observer, and N his 




Diagram showing the principle of the sextant and the manner of its use in determining the altitudes Of celestial bodies. 
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nadir. The great circle HZSN will be the observ- 
er's celestial meridian; like all great circles passing 
through- the celestial poles, it is an hour circle or 
circle of declination. The circle E C W D is the equi- 
noctial (the celestial equator), and the circle EZWN 
perpendicular to the meridian is the prime vertical, 
cutting the horizon at E and W, respectively the east 
and west points. The north pole of the heavens is 
P, and is marked by the Pole Star or North Star. 

The latitude of any place on the earth is equal to 
the altitude of the elevated pole at that place. Hence 
by measuring the altitude of the Pole Star, the north 
latitude of a place above the equator is directly ob- 
tained. This follows from a consideration of Fig. 2, 
in which P p is the earth's axis, and E Q the equator. 
The line H R tangent to the earth's surface at L is the 
horizon, and the point Z the zenith of L. Assume 
that the earth's axis and the line L P" parallel to the 
earth's axis to be both indefinitely prolonged. Because 
of the immensity of the celestial sphere as compared 
with the earth, these two lines will sensibly meet at 
a common point on the surface of the celestial sphere, 
and this common point is the elevated pole. To an 
observer L this elevated pole will therefore lie in the 
direction L P", and P" L H will be its altitude. From 
Euclidian geometry we know that the angle H L Z is 
equal to the angle P O Q, and the angle Z L P" equal 
to ZOP'. Hence the angle P" L H (the altitude of 
the pole) is equal to L O Q, the observer's latitude. 

The latitude of a place on the earth is also equal to 
the declination of the zenith at that place. The decli- 
nation of a body or point is its angular distance from 
the plane of the celestial equator, and hence Z O Q 
in Fig. 2 is the declination of the zenith or latitude of 
L in Fig. 2. 

In order to calculate his latitude, the navigator or 
explorer employs a sextant, which is an instrument by 
means of which the angular distance between two 
visible objects can be measured. Since Pole Star ob- 
servations cannot always be taken, because the horizon 
is not always visible at dusk or at night time, the navi- 
gator is generally compelled to measure the sun's alti- 
tude, and to use that as the basis of latitude calcula- 
tions. As shown in Fig. 3, the sextant is a sector of a 
circle, whose arc measures 60 deg. A movable radius, 
called the index bar, CD, revolves about the center 
of the sector. At its lower extremity the bar carries 
a vernier D. At the upper extremity of the index bar 
is a silvered mirror C, the surface of which is per- 
pendicular to the plane of the instrument. Another 
glass N, called the horizon glass, is rigidly attached 
to the frame of the instrument, the upper, half of 
which glass is transparent and the lower half silvered. 
The surface of the horizon glass must also be per- 
pendicular to the plane of the instrument. A tele- 
scope T is directed toward the horizon glass, with its 
optical axis parallel to the plane of the instrument. 
Two sets of colored glasses F and E are usually pro- 
vided for the protection of the eye when the sun is 
observed. The sextant is constructed on the princi- 
ple that the angle between the first and last direction 
of a ray which has been reflected twice in the same 
piane is equal to twice the angle which the two re- 
flecting surfaces make with each other. 

Suppose that we wish to measure the an- 
gular distance between the sun A and some 
distant object B on the horizon (Fig. 4). 
The object B is distinctly visible at D in 
the telescope through the upper, transparent 
half of the horizon glass m. The object B 
is so distant that the rays B' G and B M 
coming from it may be regarded as sensi- 
bly parallel. If a b and C I are the posi- 
tions of the index glass and index bar when 
both glasses are parallel, the ray B' C will 
be reflected by the two glasses in a direction 
parallel to itself, and the observer, whose 
eye is at D, will see both the direct and the 
reflected image of B in coincidence. If the 
index bar be moved to some new position 
G I', so that the ray from the sun, A, is 
finally reflected in the direction m D, then 
the observer will see the direct image of B 
and the reflected image of A in coincidence. 
The angular distance between the two bod- 
ies is evidently equal to the angle between 
the first and the last direction of the ray 
A C, which angle is equal to twice the angle made by 
the two glasses with each other, or twice the angle 
/ C /'. If then we know the point I on the gradient 
arc at which the index bar stands when the glasses are 
parallel, twice the difference between the reading of 
that point and that of the point I' will be the angu- 
lar distance of the two bodies. To avoid this doubling 
of the angle, every half degree on the arc is marked 
as a whole degree. 

The sun is the body generally used by navigators 
in determining latitude. The time of noon being ap- 
proximately known, the observer begins to measure 
the altitude of the lower limb of the sun a few min- 
utes before noon, and continues to measure it until 
the sun ceases to rise, or "dips," as it is called. The 



greatest altitude attained by the sun is taken as the 
meridian altitude. Corrections are made for index 
error, dip, atmospheric refraction, parallax, and semi- 
diameter, and the result is the sun's true meridian 
altitude. Taking this from 90 deg. we obtain the 
sun's zenith distance. Looking in the Ephemeris or 
Nautical Almanac we find the sun's declination given 
for Greenwich (or Washington) noon of every day, 
with the hourly change, so that we can easily deduce 
the exact declination at the moment of observation. 
Then the observer's latitude is obtained, because the 
latitude of the observer equals the sunis zenith dis- 
tance plus the sun's declination. This is apparent 
from a consideration of Fig. 5, in which the circle 
A Q P B is the meridian, Q and P the equator and the 




Plan and side elevation of Capt. Cody's 
biplane. 

pole, and Z the zenith. Q Z is the declination of the 
zenith, or the latitude of the observer. If the sun is 
observed at s, south of the zenith as it crosses the 
meridian, then Z s is its zenith distance and Qs its 
declination, which is known. Then Q Z equals Q s + 
sZ; in other words, the latitude equals the declina- 
ticn of the sun plus its zenith distance. 

The handling of the sextant is so simple a matter, 
and the application of corrections to its readings so 
easy, that we fail to understand how anyone can 
seriously doubt Dr. Cook's accuracy. 



CAFT. CODY'S BRITISH ARMY AEROPLANE. 
Following close upon the great exhibition of flying 
which was given recently at Rheims, Capt. S. F. Cody, 
who has been working for a number of years in the 
interests of the British government, has met with 
complete success with his aeroplane, and has suc- 
ceeded in accomplishing a cross-country flight of one 
hour and three minutes' duration, in the course of 




Capt. Cody In flight in his latest biplane. 

CAFT. CODY'S BRITISH ARMY AEROPLANE. 

which he rose to a height of about 400 feet, circled a 
church steeple, and traveled altogether about 47 miles. 
This is' the first flight demonstration of any account 
which has been given in England, and the fact that it 
has been accomplished by an American after persis- 
tent experimenting puts another aviation record to 
the credit of the United States. 

Capt. Cody has made a few minor changes in his 
machine since it was illustrated by us in our issue 
of January 30th last. Chief among these is the divid- 
ing of the single-surface horizontal rudder in front of 
the machine into two separate planes, or wings, placed 
side by side, and arranged so they can be worked to- 
gether or separately and in. opposite directions. This 
division of the horizontal rudder into two parts has 



been substituted for the separate wing tips, or balanc- 
ing planes, which were formerly placed at each end 
of the single surface. By inclining the two wings of 
the present rudder in opposite directions, the machine 
can be righted when it tips to one side or the other, 
and this movement of the wings can also be used in 
steering the aeroplane to the right or the left. Steer- 
ing in a horizontal plane is accomplished ch:'efly by 
means of two vertical rudders — one in front a! ove the 
horizontal rudder, and one some distance at the rear 
of the planes. 

The Cody, biplane is mounted upon three wheels and 
one skid. Two of the wheels, which are about 2 feet 
in diameter, are placed side by side just under the 
front edge of the lower plane, while the third one is 
located in advance of the other two, and at the inter- 
section of two pairs of heavy inclined uprights ex- 
tending downward from the rear longitudinal of the 
upper plane and from beneath the bed of the motor 
respectively. The former pair of inclined uprights 
carries seats for the aviator and his passenger, the 
latter seat being a foot or more above the aviator's 
seat and just in front of a radiator consisting of long 
thin tubes extending upward to the front edge of the 
top plane. A single skid extends backward from the 
rear edge of the lower plane on the center fore-and- 
aft line of the machine. Most of the weight of the 
aeroplane is carried upon the two large wheels placed 
beneath its front edge. Coiled-spring shock absorbers 
surround the upright rods extending from the axle of 
these wheels to the lower edge of the front plane. 
If the machine tips downward in front when running 
along the ground, the weight is taken by the small 
wheel in front, while if it tips upward the skid at 
the rear touches the ground. This skid also acts as a 
brake when alighting. The use of the inclined up- 
rights extending out in front, and also the use of 
bamboo to support the rudders, makes Capt. Cody's 
biplane somewhat similar in construction to that of 
his fellow countryman, Mr. Curtiss. 

The main planes of Capt. Cody's machine are 52 
feet long by 7% feet in a fore-and-aft direction. They 
are spaced 9 feet apart at the center, this distance 
gradually diminishing to 8 feet at the ends. Both 
planes are arched slightly in a transverse direction, 
the upper one being curved downward somewhat more 
than the lower one, in order to bring it nearer to the 
latter at the ends. The ends of both planes, more- 
over, are almost flat, although the other parts of the 
surfaces have the usual parabolic curve. In arching 
these surfaces downward, Capt. Cody has followed the 
idea of the Wright brothers, who claim that a slight 
downward curvature of the ends of the planes is pre- 
ferable to an upward curvature of them. In the "June 
Bug" biplane of the Aerial Experiment Association, it 
will be remembered that the upper plane had its ends 
curved downward, while the ends of the lower plane 
were curved upward. This arching of the surfaces in 
opposite directions was, we believe, the idea of Lieut. 
Selfridge, and it was found to work very well. 

The wings of the horizontal rudder are also arched 
slightly in a similar manner to the main planes. These 
are operated by a horizontal steering wheel mounted 
upon the end of a universally pivoted lever. 
Swaying the wheel from left to right or 
■vice versa sets the wings of the horizontal 
rudder so as to right the machine when it 
tips, while turning the wheel moves the 
vertical rudders in front and behind and also 
inclines the wings of the horizontal rudder 
slightly in opposite directions, in order to tip 
the machine downward as it makes a turn; 
pushing forward the steering wheel or pull- 
ing it backward causes the two wings of 
the horizontal rudder to move together, and 
inclines them downward or upward, in order 
to direct the machine in either of these two 
directions. Capt. Cody has also provided 
for auxiliary balancing planes at the ends 
of the main planes. These can be attached 
to the uprights half way between the planes, 
if they are found necessary, in order to tip 
the machine in making abrupt turns. The 
inventor has also provided for warping the 
main surfaces if he finds this necessary. He 
has employed a system of warping the wing 
extensions of box kites for some time past 
with the man-lifting kites with which he has experi- 
mented. If it was found that the kite was not riding 
properly, by hauling it down and warping the wing 
extensions of the main box the trouble could be reme- 
died. 

The power plant of the Cody machine now consists 
of an 8-cylinder E. N. V. gasoline motor capable of 
developing about 80 horse-power. This motor has 
replaced the 50-horse-power Antoinette which he used 
early in the year. It has been moved slightly back 
from the front edge of the lower plane, instead of be- 
ing placed forward of the front edge as heretofore. In 
other words, the positions of the motor and the avi- 
ator have simply been reversed. The motor drives two 
{Continued on page 200.) 
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A HANDY TAP WRENCH. 

BY EDWARD J. TIEDE. 

A wrench for holding machine taps or reamers and 
the like can be easily made of a piece of flat steel and 
two machine screws; if steel is not handy, iron can be 
used. Take a piece of stock of about % x % inch, and 
cut off two lengths of 5 inches each. Near the end of 
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A HANDY TAP WRENCH. 

these pieces and about 1 inch apart, drill two holes; 
%-inch tap holes in one and clearance holes in the 
other. Centrally between the holes file V-shaped 
grooves about 1/16 inch deep. Tap out the holes, and 
assemble the parts, using round-head screws of % inch 
length. The ends of the wrench should be rounded for 
convenient handling. The dimensions herein given can 
of course be varied at will. Any size from the smallest 
to the largest can be made in this way. 
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THE COLD PROCESS OF MAKING SIRUP. 

BY THALEON BLAKE, C.E. 

The customary way of preparing table sirup is to 
pour boiling water on sugar, or set a pan of water 
on the stove to boil, with sufficient sugar to sweeten 
and give body to the water. Sirup for canning is 
almost invariably made by one of these methods, 
although neither one enables the housewife to obtain 
a finely-flavored, clear fluid. 

Sugar when put in boiling water, or in cold water 
that is raised to the boiling point, seems to lose its 
delicate flavor; the resulting sirup is frequently 
stained, rather faintly yellowish or bluish, according 
to the composition of the vessel in which it is pre- 
pared. This stain may be due to the chemical salts 
in the water, which are made active to color sugar by 
being subjected to heat; or the stain comes from the 
tinned or glazed material of the vessel, given off when 
hot, in the presence of water and sugar. It may, of 
course, originate from the chemical reactions set up 
in the water only when the water is in vessels of cer- 
tain composition; and the stain may be unnoticeable 
when vessels of other composition are used. But 
where a stain in the sirup cannot be detected, there 
will always be found a gritty sediment in the sirup 
pitcher after cooling. This is due to the impurities 
of commercial sugar. 

There is another and better method of making sirup 
than by the aid of heat; it is the cold process. By this 
simple method, the sirup resulting has a body that 
is of crystal purity, free from stain, and with the sedi- 
ment filtered out. And what is of more importance, 
perhaps, to one who has a discerning palate, the sirup 
has a flavor superior to that produced by cooking, or 
by the application of heat, 
however moderately. 

My father was a druggist 
and chemist of near thirty 
years' practice. He began to 
make all his sirups very early 
in his career, and obtained 
quite a reputation among 
physicians in his locality for 
the quality of them. 1 have 
depicted his method, which 
makes the sirup and filters 
it all in one operation, using 
instead of the chemist's ap- 
paratus, such articles as al- 
most any housewife can find 
in her kitchen, and can as- 
semble easily. 

The parts required in this 
home-made . apparatus are a 
bottle A of about a quart or 
more capacity; an Argand 
lamp chimney, B; two corks, 
C and D; and a bit of cotton, 
E, for a filter. A large-mouthed 
bottle, having a well-fitting cork, is preferable to a glass 
can or Mason jar, as the cork C is already fitted to it. 
This cork C is placed on a board or table ; the cir- 
cumference of the Argand chimney is marked on its 
upper surface, and a hole is cut through the cork, a 
trifle less than the mark indicates. Care must be 
taken to cut this hole so that the chimney will fit in. 
it snugly; for cutting which, a sharp penknife will do, 
although a wood-carving chisel, having a curved cut- 




THE COLD PROCESS OF 
MAKING SIRUP. 



ting edge, is a better tool to use. The smaller cork, D, 
is fitted within the Argand chimney, and one or more 
small holes are bored through it; the holes may be 
burned by means of a red-hot wire. 

If a funnel be substituted for the Argand chimney, 
the large cork C may be dispensed with; and if a 
bottle is used having a neck that will admit the 
Argand chimney's long cylindrical tube, but not its 
funnel-shaped base, no cork need be used with the 
chimney either; but' the use of a cork is preferred, 
as it prevents the dust from getting in, and keeps the 
water in the sirup from evaporating. In use, the parts 
are assembled as shown in the drawing, and pure 
granulated sugar is poured into the chimney until the 
tube part is filled. Over this filtered water is poured; 
and the top is then covered to exclude dust. 

Immediately the manufacture of sirup begins. The 
process must not be hurried. The rate at which the 
sirup drops into the bottle must be regulated by the 
size of the hole through the cork D, also the thickness 
of the cotton E, and the density it is packed home 
against the cork. If the sirup is made too rapidly, 
it drops down diluted. By regulating the filter, the 
control of manufacture is assured. Filter paper of 
suitable texture for filtering sirups may be substituted 
for the cotton; a rapid filter paper and cotton would 
make an ideal strainer to clarify the liquid as it forrds 
and seeks to escape. 

The sirup made by filtration — as a chemist would 
call the process — has a taste of rock candy. By sus- 
pending threads in the sirup, crystals of sugar will 
grow upon them, popularly known as "rock candy." 
These crystals, by the way, are better than ordinary 
sugar to sweeten a teacup, in the opinion of some con- 
noisseurs. As a medium in which to preserve cher- 
ries, peaches, plums, in fact, any whole fruit, to use. 
when serving liquors, it is immeasurably superior to 
"boiled" sirup. Cherries, hard-cooked and suspended 
in it, may be incased in solid crystals of "rock candy." 
With thought and ingenuity, many novelties may be 
devised with it as one of the ingredients. 



VISE FOR POLISHED PIPE. 

BY A. V. SEARING, JR. 

A very good way to hold pipe or rods that have a 
polished surface, is to sprinkle dry plaster of Paris 
on heavy paper and roll the article to be held in the 




VISE FOR POLISHED PIPE. 

paper, taking care that there is plenty of the plaster 
between the paper and the pipe or rod. Place the 
roll between blocks of wood having a hollow face, 
and clamp firmly in an ordinary bench vise. If upon 
removing the paper the plaster is found to adhere 
to the pipe in hard cakes, do not try to scrape it off, 
but wash the pipe in clean water, which will loosen 
the plaster and leave theisurface in. a perfect condi- 
tion. Another method is to place the pipe between 
pieces of lead sprinkled with plaster, and use a pipe 
vise for a clamp. 



TEMPORARY REPAIRS TO BROKEN SPRINGS. 

A spring is most apt to break in the center, as in 
Fig. 1. The spring clips A A will probably hold it to- 
gether after a fashion, but the ends will sag and put 
a dangerous strain on the clips. A hard-wood board 
B, from 1 inch to 2 inches thick, should be procured, 




and the sides trimmed down so that it will be about 
5 inches wide in the center and 2 or 3 inches wide at 
the ends. Drive nails CC in the ends of the- board, 
jack up the frame of the car to take the weight off 
the spring, put the center of the board on the rubber 
bumper D, or, if there is no bumper, on a suitable 
block of wood, and bind the ends down tightly to the 
spring with leather straps or clothesline. 

In case the breakage is toward one end, a block E, 
Fig. 2, should be nailed to the board over the break. 
The remainder of the operation is substantially as 




Fig-. 2.— REPAIRING A BREAK AT ONE END OF THE 
SPRING. 



shown in Fig. 1. When clothesline is used, the wind- 
ing should start at the end of the board, the short end 
of the rope being tied in a single knot, and led along 
the board and covered by the subsequent turns. 



SIMPLE TAPERED REAMER. 

BY ALBERT F. BISHOP. 

A simple tapered reamer for fitting a propeller 
wheel to a shaft that might have an odd taper may be 
made out of a tough piece of hickory turned in a lathe 
to the same taper and size of the shaft. Leave a 
square end on the hickory piece, as shown in the illus- 
tration. Cut a quar- 
ter-inch groove full 
length in the tape-r- 
ed part, snugly in- 
serting a quarter- 
inch square piece of 
steel in the groove. 
Self-hardening steel 
is perhaps obtain- 
able. Be sure to 
bevel the cutting 
edge, which is mark- 
ed A in the illus- 
tration, to prevent 
the cutter from dig- 
ging in. The steel 
is backed up with 
three. set screws 
which may be turn- 
ed with a screw 

driver to slightly adjust the taper and make a perfect 
fit. Use a fair-sized monkey wrench in rotating the 
reamer. The writer fitted a propeller -wheel in a few 
minutes with this device. 
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A SIMPLE TAPERED REAMER 



Fig. 1.— REPAIRING A SPRING BROKEN AT THE 
CENTER. 



A CHEAP LAMP RHEOSTAT. 

BY F. P. M'DERMQTT, JR. 

A lamp rheostat is sometimes required for experi- 
mental purposes when receptacles for the lamps are 
not available. Where they are watched sufficiently to 
avoid any danger from fire, Edison base lamps may be 
held in place by nails, thereby overcoming the need 
of receptacles. The illustration shows such an ar- 
rangement, in which a lamp is 
held in place on a board by 
three nails, A, B, G. No dimen- 
sions are given for the location 
of the nails, as their proper po- 
sition is very readily obtained 
by using a lamp as a gage. The 
edge of the board should be 
about at the junction of the base 
to the globe, as shown. See that 
the nails for holding the vari- 
ous lamps are so located that the 
globes do not crowd one another. 
The wires are connected to the 
nail B and to either A or C. 
They are twisted around the 
nails and may be soldered there- 
to if desired. When in use the 
board should be laid on a table 
somewhat larger than itself, and 
with the lamps in a horizontal 
position. In case a lamp acci- 
dentally becomes loose, the table 
will catch it and prevent its be- 
ing broken. The lamps are in- 
serted by pushing them down- 
ward between the nails A and G, and screwing them 
up until contact is made with the nail B. Notice 
that, with certain connections, a short-circuit will re- 
sult if the shell, of the base touch the nail B at the 
same time that it touches C. 
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CAPT. CODY'S BRITISH ARMY AERO- 
PLANE. 

(Concluded from page 198.) 
two-bladed propellers in opposite direc- 
tions by means of sprockets and chain. 
These propellers, as noted in our former 
article, have blades which taper toward 
the tips, the widest part of the blade be- 
ing at the hub. Another interesting 
point about these blades (which are made 
of aluminium) is that the arms which 
carry them are fastened to the reaf or 
pressure side of the blades. These arms 
are inclosed by a false face, in order to 
avoid sharp angles, but there is a high 
ridge down the face of the blade, which 
is so great that the blade has in reality 
a triple curved face. Prom the cutting 
edge to the center the camber increases 
the pitch; then comes the reversal of the J 
curve, where the false face rounds the 
arm; and finally a renewal of the sharp 
camber, where the false face runs off in- 
to the trailing edge. The propellers are 
said to give a thrust of over 20 pounds 
to the horse-power. 

The weight of the Cody biplane com- 
plete with the aviator is about 2,000 
pounds. Despite the fact that it is such 
a large machine, it has been designed 
with a view to ready portability. The 
main planes each divide into three sec- 
tions, consisting of a central portion 20 
feet in length, and two end portions each 
of 16 feet in length. The poles which sup- 
port the rear rudder fold back against 
the planes, and the front rudder bamboos 
can be readily dismounted. The chassis 
also comes apart, and thus the whole ma- 
chine can be easily and quickly dis- 
mounted for transport. Although no test 
has been made of its speed, this machine 
because of its powerful motor and ef- 
ficient propellers, and, especially, because 
Capt. Cody has attempted to reduce all 
head resistance to a minimum, is un- 
doubtedly a very fast one. It is prob- 
able that it will compete with the 
Bleriot and Antoinette monoplanes 
which are to race in England for a $25,- 
000 purse next month. 

For the details and drawings of the 
Cody biplane published in this article, 
we are indebted to the English weekly 
Flight. 



the shore of the lake, and made a circle 
from one to two miles in circumference, 
landing in the water successfully upon 
floats fitted to the aeroplane. This is the 
first time a motor-driven aeroplane has 
been fitted with floats and made to alight 
without damage upon water. 



RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 

SHIRT-COLLAR.— J. Dorp, New York, N. Y. 
The collar is of the turn-down type, arranged to 
permit the wearer to conveniently slide the 
necktie in the collar to the desired position, the 
necktie not coming in contact with the rear 
collar button but passing over a flap overlying 
the collar button and forming an integral part 
of the turn-down portion ; permitting the wearer 
to draw the collar tight in front by the necktie, 
causing the collar to appear with a lock front 
and keeping the top edges close together. 



wherein the amount of water conducted to the 
boiler from the water column by excess air 
pressure in the water column over and above 
the boiler pressure is under complete control. 

GAS-LIGHTER.— W. D. C. Wright, Phila- 
delphia, Pa. A spark coil and battery cells are 
disposed in a casing, to which is attached a 
hollow standard, at the top of which there is a 
stationary electrode and also a spring electrode, 
the latter being attached to an electrical con- 
ductive rod held in bearings in the hollow stem. 
The casing is of conductive metal and the rod 
is in electrical communication with the casing. 
Means provide for completing the circuits. 



Aviation Abroad. 

The second foreign aviation meeting, 
which was held last week at Brescia, 
Italy, was by no means as successful as 
the first event at Rheims. The field was 
very rough, which made landing without 
breakage difficult, and in addition to this 
the weather was not always propitious. 
M. Lefebvre, the daring French aviator 
who piloted a Wright biplane at 
Rheims, was killed at Juvissy on Septem- 
ber 7th when his machine plunged to the 
ground. This is the second fatal accident 
which has occurred with a Wright aero- 
plane. Lieut. Calderara, of the Italian 
army, who also had a bad fall in his 
Wright machine a couple of months ago, 
again came to grief when he took 
Lefebvre's place at Brescia on Septem- 
ber 8th, the first day of the meeting. 
Just after starting the aeroplane tipped 
so badly that one runner struck the 
ground and was demolished. M. Bleriot 
struck a tree and broke his propeller. 
Anzani's propeller also broke while he 
was attempting to make a test flight. 
Both the latter accidents were attributed 
to the unevenness of the ground. Curtiss 
and Bleriot crossed the startling line 
every day in the 31-mile race for the 
Grand Prix, according to the regulations, 
but no extended flights were made up 
to the time of our going to press. It was 
much too windy on the 10th instant for 
any flight to be made. At Berlin Orville 
Wright continued to make daily flights. 
On September 7th he flew for 52 minutes, 
and on the 9th he made two flights for 
Crown Prince Frederick. He is teach- 
ing Capt. Englehardt to operate the ma- 
chine. At Scarborough Beach, near 
Toronto, Can., Mr. C. F. Willard last 
week made two excellent flights out over 
Lake Ontario with the Curtiss biplane 
of the Aeronautic Society. Each time he 
started by running down an incline on 



Electrical Devices. 

BATTERY-COVERING.— G. E. Andrews, 
Providence, R. I. The more particular purpose 
of the inventor is to provide a two-part cover- 
ing made of rubber, and provided with means 
for rendering a battery cell so completely water- 
tight that the cell may be effectively employed 
where moisture is excessive, or even be totally 
submerged under the surface of water. 

SiWITCH-HOOK-CONTROLLING DEVICE. — 
M. M. Kihk, Louisville, Ky. In operation, the 
weighted arm normally rests upon the hook of 
weight. When, however, the telephone is in 
use, the arm is thrown backwardly into position, 
and may be secured in this position by means 
of the set screw. After the telephone lias been 
used, the arm is again turned forwardly into 
engagement with the hook. 



Of Interest to Farmers. 

PLANT-PROTECTOR.— B. R. Drake, De 
Land, Fla. In growing some vegetables, and 
particularly tomatoes, and especially in southern 
latitudes, great care is necessary in controlling 
access of the sun's rays to the plants so as to 
graduate their effect to a certain non-injurious 
degree. The north side requires no such pro- 
tection as the others, but being open, it allows 
free access for setting the plants and for weed- 
ing, and otherwise tending them while growing. 

BEET-HARVESTER.— M. J. Ely, Oxnard, 
Cal. An object here is to provide a device in 
which the plow can be raised or lowered and 
locked in either position so that when the 
digger is being used and the plow is locked in 
its lowered position, it cannot be lifted there- 
from without lifting the entire weight of the 
whole frame of the machine together with the 
wheels and the weight of the driver. 

THRESHING-MACHINE. — T. S. Haynes, 
Bay City, Texas. The invention has in view a 
rigid frame arranged at one side of the har- 
vester and adjustable to different elevations 
above the ground, the frame carrying the har- 
vesting mechanism and braced intermediate its 
length by the frame of a downwardly and out- 
wardly-inclined elevator. 



Of General Interest. 

CARD-INDEX CASE.— .E. A. Yungel, New 
York, N. Y. In. this index case it will be im- 
possible to place a card out of its correct posi- 
tion, and the invention may be broadly defined 
as consisting of a card-holding receptacle, with 
the bottom thereof having card-engaging mem- 
bers located in relatively different positions for 
each card or set of cards the case is to contain 
and without interruption between adjacent 
members. 

EYE-SHADE.— G. E. Henry, Philadelphia, 
Pa. This improvement has reference to eye 
shades of the kind mounted upon spectacles, the 
more particular purpose being to support the 
shade upon the end portions of the spectacles, 
and also to produce certain changes in construc- 
tion of the shade and its support, thereby in- 
creasing the general efficiency of the device. 



Hardware. 

SELP-HEATING SOLDERING-IRON. — A. 
Husson, Oshkosh, Wis. The object of the in- 
vention is to produce an iron which will operate 
effectively to produce a thorough vaporization 
of the liquid as it is admitted to the burner. 
The invention relates especially to the types of 
irons which are heated by liquid fuel. 

WIRE-STRETCHER. — F. Stanlake, Owosso, 
Mich. This invention pertains to improvements 
in stretchers, and more particularly to that type 
in which there are employed a ratchet member 
and a pivoted lever member having dogs in en- 
gagement with the ratchet member and having 
its pivot movable longitudinally of the ratchet. 



Heating and Lighting. 

HOT-WATER HEATER.— E. B. Sadtler, 
Richmond, Va. In the present patent the in- 
vention is. an improvement in hot water heaters 
and it has for its object the provision of a 
simple and effective structure which will be 
durable in operation, and which will not easily 
get out of order or leak and will produce a 
maximum heating effect in operation. 

BOILER. — C. E. Chapman, Fort Edward, 
N. Y. A purpose here is to provide a sta ■ 
tionai'y flash boiler in which the steam dome 
and water column are removed from and arc 
practically independent of the boiler proper, and 



Household Utilities. 

LIQUID - STRAINER. — M. Arruebarrena, 
Cienfuegos, Cuba. The principal object the 
patent has in view, is to provide a continuously 
acting filter for sugar syrup, which may be 
operated with the minimum of power and readily 
cleaned. Throughout the whole of the construc- 
tion, the material used is perforated, and there- 
fore filtration is* not arrested at any point. 

Machines and Mechanical Devices. 

CLUTCH. — J. Schneider, Ann Arbor, Mich. 
In the present patent the invention relates to 
clutches, and it has for one of its objects the 
provision of one which will permit of the ready 
engagement of the drive and driven shafts, with 
automatic means which will more securely con- 
nect the two shafts should there be any slip 
from the wearing of the parts after the clutch 
has been thrown into operative position. 

CARD-EXHIBITING DEVICE. — A. J. 
Thomas, Roubaix, S>. D. Means are here pro- 
vided for conspicuously displaying illustrated 
postal cards, or cards whereon fancy buttons- or 
like merchandise are placed. The invention af- 
fords an apparatus of great capacity and ex- 
tremely well adapted for the exhibition of cards 
in large number and of different design, that 
are brought into view by manual operation of 
the machine. 

POT-FEEDER FOR TYPE-CASTING MA- 
CHINES. — L. A. Sengele, Victoria, Texas. In 
this instance the invention relates to type- 
setting and type-casting machines, and more 
particularly to such machines as are employed 
to cast slugs provided with impression charac- 
ters, each slug representing the line, or its 
equivalent, to be printed. 

CENTRIFUGAL BOLTING-MACHINE. — G. 
Cusson, Chateauroux, Indre, France. The in- 
vention has reference to an apparatus suitable 
for use in a flour mill as a flour extractor for 
the different grindings of wheat, as an extractor 
of semolina, oatmeal, or groats, as a meal-sifter, 
and capable also of being used in various in- 
dustries. 



Prime Movers and Their Accessories. 

BOILER-FLUE CLEANER. — J. Wiechmann, 
Albany, N. Y. In this case the object of the 
inventor is to provide a new and improved 
boiler flue cleaner, arranged to insure a thor- 
ough removal of scale and to provide the de- 
sired flexibility of the cleaner to readily pass 
through bent or curved tubes, flues, Or pipes. 

INDICATOR.-^C. W. Snyder, Hudson, N. Y. 
The improvements are in indicators adapted for 
use in connection with engines, for making indi- 
cator cards to show the variations in the 
pressure in the cylinder during the movement 
of the piston. It is especially adapted for use 
with internal combustion engines. 



Railways and Their Accessories. 

GRAIN-CAR DOOR. — P. J. A. Schnoor, Hol- 
stein, Iowa. This door is intended to meet the 
several requirements in loading or unloading 
grain and can be conveniently manipulated to 
form openings of more or less extent according 
to the use to which the car is to be put. It 
may readily be attached to the door of an 
ordinary car. 

DUMPING CAR.— T. Lawson, New York, 
N. Y. This invention pertains to dumping cars 
admitting of general use, and particularly rail- 
way cars of the general type described in a 
former patent granted to G. I. King and T. 
Lawson. The object of the present invention is 
to improve the general construction of the car, 
and especially of the means for tilting the box 
and opening the doors thereof. 

MAIL-BAG CATCHER. — D. W. Council, 
Rutherfordton, N. C. The object of this patent 
is to provide a device which may be applied to 
the car without any changes in the same, which 
will take the bags from the crane or support 
already in use, and hold it until it is removed 
from the holder, and which will deliver the 
outgoing bag, at the time it receives the in- 
coming one. 



Pertaining to Vehicles. 

VEHICLE-SPRING.— J. N. Brewster, New 
York, N. Y. The invention refers to carriages, 
road wagons, trucks and like vehicles, and its 
object is to provide a spring, arranged to yield- 
ingly support the vehicle body and to readily 
compensate for the variation of the load, with- 
out danger of breaking the springs and without 
requiring the heavy multiple leaf springs now 
generally employed. 

HARNESS. — D. F. Balentine, Greenville, 
S. C. An object in this case is to provide sim- 
ple harness for detachably securing a draft 
animal to a vehicle, by means of which the 
horse or other draft animal can be firmly se- 
I cured to the vehicle, and which permits the 



horse to be instantly released in case of neces« 
sity without the driver leaving his posil "on in 
the vehicle. 

CARBURETER FOR INTERNAL-COMBUS- 
TION ENGINES.— iP. J. Grodvelle and E. H. 
Arquemboueg, 71 Rue du Moulin Vert, Paris, 
France. The object of the inventors is to ob- 
tain an additional supply of air in a carbureter 
which is automatically operated by the vacuum 
which is created in the carbureter by the suc- 
tion of the motor and to permit of varying the 
proportions of air and of carbureting fluid ac- 
cording to requirements by using the vacuum 
itself. 



Designs. 

DESIGN FOR A BADGE. — J. W. Green, Los 
Angeles, Cal. The badge has the shield form 
with a beaded border. Inside of this the flat 
surface is ornamented with a clock face at the 
top placed between the outspread antlers of a 
deer on whose collar are the capital letters 
B. P. O. E. A small flower is on each side of 
the animal's head at the lower corners. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Copyrights &c. 
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Munn & Co.* 361 Broadway, New York, or 
625 F Street, Washington, D. C, in regard 
to securing valid patent protection for their in- 
ve nti ons. Trademarks and Copyright* 
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Hand-Book on Patents will be sent free on 
request. 

Ours ia the Oldest agency for securing patents : 
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MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St., Washington, D. C. 
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Abnormal potential discharging and arc dis- 
rupting device, Erickson & Lord, 

, ._, 932,541, 933,027 
Acid making apparatus, sulphuric, F. J. 

Falding 932,771 

Adding machine, J. H. Ginet, Jr 932,462 

Advertising apparatus, C. F. De Soria 932,725 

Advertising apparatus for cars, etc. , J 

Crime, Jr 932,764 

Advertising device, automatic dental, La- 

vallee & C^nstantineau 932,875 

Air brake appliance, safety railway truck, 

J. L. Bering 932,675 

Airship, E. S. & W. D. Le Fevre 932,712 

Airship, J. Muckle 932,884 

Airship, J. A. Rignon 932,999 

Albumen and animal casein and the product 

therefrom,' treating vegetable, F. G. 

Wiechmann 932 527 

Alfalfa cutting machine, D. L. Adelsperger 932J45 
Ammonia from coal gases, recovering, F. J. 

Collin 932,758 

Amusement apparatus, H. N. Ridg-way 932,904 

Annealing furnace with inlet sealed by 

steam, C. C. Baldwin 932,945 

Antiseptic composition containing phenyl 

acetate, N. Sulzberger 932,647 

Apparel apparatus, B. Kasralowicz 932,870 

Assorting and sizing apparatus, E. W. 

Johnson 932,783 

Atomizer, T. A. De Vilbiss 932,604 

Atomizer for perfumes and other liquids, 

H. Rachmann 932,718 

Automatic gate, J. W. Johnson 932^473 

Automobile carriage, T. J. Van Pelt 933,007 

Bag filling machine, J. L. Drohen 933,025 

Bag tie, J. M. Stryker, reissue 13,017 

Baggage records, manifold sheet for, W. 

Leach 932,620 

Baling machine, R. A. Caswell et al 932,755 

Ball carrier, J. T. Cowley 932,762 

Base ball, B. F. Shibe 932,911 

Basket, folding, W. A. Snyder 932,826 

Batteries, container for secondary, E. L. 

Oppermann 932,637 

Battery covering, G. E. Andrews 932,841 

Bearing, roller, J. H. Cook 932,760 

Bed, folding, J. Maurer 932,626 

Bed or couch, extensible, J. Ludwig 932,794 

Bed pan, M. F. Cagle 932,442 

Bedclothes clamp, G. W. Bacon 932,748 

Bedstead shipping box or crate, S. Rosenthal 932,581 

Beer dispenser, root, F. H. Anderberg. ... . . . 932,942 

Belt cleaner, J. A. Bowen 932,434 

Belting, P. L. Wooster 933,011 

Bench. See Washbench. 

Billing sheet, multiform, E. Z. Lewis 932,713 

Binder, loose leaf. S. H. Mitchell 932,801 

Blacking machine, edge, W. E. Wentzel... 933,009 

Blank furnace, W. Scrimgeour 933,002 

Boat for submarine vessels, life, FT. J. 

Walles 932,921 

Boiler. C. E, Chapman 932,445 

Boiler furnace, steam, D. L. BrownfieU . . . . 932,440 

Bolting machine, centrifugal, (J. Cusson... 932,847 

Bottle, Smith & HumWl 932.560 

Bottle, E. Burns 932,956 

.Bottle and Jar stopper, D. Baxter 932,948 
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Bott' i, non-rehllable, L, Uuuner 
bottle, non-renllable, M. B. Diskin... 
Bos makirg machine. F. E. Slayter. 
Bread cutting machine, G. Jeudras . . 
Brick press. A. & J. Berg 



. . 032,498 
. . (132.687 
. . 032.503 
. . 932.555 
■J32.6T4 



Bridge construction, J. D. Luttrell 1)32,483 

Brush, E. Miltner 032,030 

Brush for screen doors, fly, W. L. Johnson 932.474 

Brush, sink. C. Plunkett 932,899 

Buckle, 1 . P. Tenney 932,596 

Building construction to resist the action of 

earthquakes, J. A. Caluntarients 932.443 

Burglar alarm, explosion, J. K. Rissel 932.642 

Burner, C. S. Chrisman 933,019 

Button blank distributing machine attach- 
ment, I. I)P Franciscl 932.767 

Caissons, shafting for. C. P. Downing 1 .... 932.770 

Call box, H. S. Bullock, Jr 932,753 

Camera, W. !•'. Folmer 932,457 

Can coating or lacquering machine, J. G. 

Hodgson 932,609 

Can lacquering or coating machine. J. C. 

Hodgson 932,610 

Can lacquering »r c«ating muehlne, C. S. 

Burklln 932,678 

Canned goods sterilizing apparatus, A. Mill. 932,629 
Candle assembling machine, C. B. Manbeck 932.796 

Car, J. E. Tesse.vman 932.728 

Car bolster, hopper. A. Becker 933.014 

Car brake mechanism. 0. 51. McCarthy 932.994 

Car door lock, freight. I.. Wndsworth' 1)32.658 

Car door operator, Unckrich & Seelev 932.838 

Car, dump. T. R. McKnight 932.564 

Car dumpinsr apparatus. Wright & Scott... 932.529 
Hnr jacking apparatus, railway. C. RuegK\ 932.811 
Vur side lieuring and center bearing testing 

machine, railway. J. F. O'Connor 932.567 

Car runlet-frame. I. E. Tessevman 933.005 

Car ventilating svsteln. D. i. Cuoke 932.761 

Car wheel. R. .T. Oafrlener 932,608 

Cars and the like, spare wheel for motor. F. 

It. Denn lanu 932.969 

Carbureter. ('. A. Haas 932,465 

Carbureter. M. Lanx 932,478 

Carbureter. .T. A. Kenworthy 932.871 

Carbureter for internal combustion engines. 

Gronvelle & Arquembonrg 932.860 

Card exhibiting device. A. J. Thomas 9:i2,830 

Cart for distributing concrete, etc. . N. V. 

Amlmi sen 932.746 

Cash issuing, indicating, and registering ap- 
paratus. Drobnlak & Flnueckl 932.973 

Casing'. .7. E. GIcK-kler 932.856 

Caster wheel. B. C. Matties 1)32.624 

Cuttle guard. B. E. Mosher 932.634 

Cement, manufacturing. M. Trembour 932.917 

Centering form. C. I). McArthur 932.993 

Chain, W. II. Trout 932,919 

Chain and link therefor. J. T. Corbett 932,680 

Cheese cutter. A. De Vilbiss. Jr 932.540 

Chuck. II. S. Johnson 932,709 

Chuck. A. A. North 932.996 

Churn. N. Etter 932.455 

Cigarette case. J. E. 1'. Pender 932.569 

Circuit breaker. J. B. & H. E. Howe . . 932,863 

Circuit making and breaking device. H. S. 

Baker 933,012 

Clamp. J. C. Todd 932.516 

Clevis. L. T). Bell 932,429 

Clothes bauger. folding. M. H. Cazier 932.756 

Clutch. II. C. La Batt 932.558 

Clutch, friction. N. W. Buechle 932.668 

Coat, inflatable. F. F. Hodgkins 932.608 

Cock, gas service. .1. T. Brady 932.437 

Cock, safety gas. S. Allen 9:i2.940 

Coffee or spiee mill. A. A. Warner 933.008 

Coherer. W. W. Hassle 932.799 

Collapsible hex. O. A. Paulson 932.806 

Collar blanks and tlie like, machine for fold- 
ing. W. L. Dixon 932.769 

Collar, shirt. J. Dorf 932.848 

Comb. See Currycomb. 

Composition. B. Friedlaender 932,460 

Composition of matter. Lynch & Crane.... 932,622 

Concentrator. Evans & Akius 032.691 

Concrete construction. S. C. Fiddyment 932.692 

Contact maker. J. F. Webb. Jr 932.924 

Convertlet. C. R. Bold 932.433 

Conveyer, hydraulic dirt. J. E. Haarmann.. 932.544 

Cooker, fruit. F. C. Roberts 932.905 

Copper ores, leaching. (I. C. Schneider 932.643 

Copying press, roller. P. H. Vawman 932.6*5 

Com sheller. L. J. McMillin 932.889 

Corset. S. E. Covington 932.681 

Coupling, J. M. Adams 932.744 

Coupling. R. Johnson 932.869 

Crane, traveling. E. E. Brosius ® :i2A -£ 

Crate, egg. E. E. Ward 932,922 

Cream separator core cleaner, L-. L. Stahl.. 932.646 

Creel. S. W. Wardwell 932.522 

Crucible furnace, W. Scrimgeour ft.S2.ri01 

Crucible furnace, W. S. Rockwell 932.906 

Cuff holder, L. E. Allen 932.423 

Culinary tool. A. O. Molnar 932, r)l 

Culinary utensil. O. Bagula 932.943 

Cultivator attachment, T. A. Wylie 932.741 

Curd agitator. E. Mandel 932.991 

Curling Iron heater, H. W. Denbard 932,539 

Currycomb and brush, combination, J. La- 

borde m Zf2, 

Curtain fixture. H. A. Depp „,„„o 

Curtain book, M. L. Gould 9! "- 7 ™ 

Curtain pole, M. Scanlon 933.000 

Curtain pole and shade roller holder, S. A. 

Dzimian 9-«-»T5 

Cvde frame, motor, C. O. Hedstrom 932.[>4b 

Cylinders, treating. R. Morrill 9i ?' S tlo 

Dentist's casting appliance. N. H. Smith.. 932. o08 

Dikes, anticipatory riprap. D. Neale 032.O65 

Door and window lock, portable. Fulton * 

Bengert J™J 

Door check, C. D. Wood 932 .9 3 3 

Door closer, compressed air. A. E. Hanson. 033.1134 

Draft appliance. C. I.nnde ;;■•-■■; 5™ - 5Si 

Draft attachment, vi'hiels. C. V. Paul 932,0.(9 

Draft rigging finishing and proving machine, 

friction, J. F. O'Connor 932.J66 

Drawing board attachment. M. R. Ethell.. 932.690 

Drier, 1". G. Sargent 932,499 

Drying and grinding materials, apparatus 

' for, G. Suter 932.727 

Drying apparatus. K. Gamirjfl iSSMXS 

Drinking fount, poultry. C. F. Sllfer 932.J90 

Dust removing apparatus, dry separator for. 

R. F. Diserens 932 .686 

Dve. azo, Runkel & Herzberg 932.813 

Dye, disazo. Runkel & Herzberg 932.812 

Ear muff and neck protect.!', combined. J. 

Melio 932.487 

Educational appliance, T. I. Galloway 932.852 

Electric circuits, current Interrupter for, 

Lord & Erieks»n „,„1S 

Electric furnace. J. A. Hay j«" 

Electric furnace, J. B. Trillon S5So?S 

Electric light cord adjuster, O. Dodge 93A970 

Electric machine brush, dynamo, B. R. 

Knight 932.616 

Electric machine, dynamo. A. L. Cushman. 932.537 
Electric machine, dynamo, W. D. Pomeroy. 932 -|«l 

Electric machine, d.vnamo, A. A. l'ifer !ii„„?I 

Electric motor. O. H. & A. F. Pieper 9.12.896 

Electric switch, push button. L. H. Mold- 

throp 932.883 

Electrolier shade holder. H. A. Torrey 932.834 

Elevator automatic control device, I* J. 

%|j]^p H36.7 1 + 

Mevntor briiVhin'g device. M. B. Ron" JKo'^rtK 

Engine muffler, explosive. P. B. Smith . 932.723 

Engine starting device. automobile anil 

other. A. G. Willard 932.735 

Envelop, return. W. T. Morrison i.'S'Al'o 

Envelop, safety. W. F. Young "J. 2 'i,, 

Excavator or dredger. R. C.loglier 9. 2.851 

Extractor. Price & Hood "•*» 

Eye shade. G. E. Henry JSoInV 

Eyeglass nose guard. J. H. Ostrander 932,491 

Fan for sewing machines and the like, W. 

V. Tlpplt 932.R32 

Farming implement, T. J. King 932.785 

Fastening driving machine, Xi. A. Oasgraln 932.535 

Faucet, M. Bachrach 932.747 

Fee* and water heater, boiler, D. Ooff 932.777 

Feed regulator. W. Baker 932.944 

Feed water heater. J. Pollock 932.810 

Feed water purifier, J. Wood, Jr 932.660 

Fence dropper and wire retaining means, C. 

Cromwell 932,967 




Foot ana 
Power 
Screw Cutting 



"Star" 
Lathes 



Automatic 
Cross 
Feed 

FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFQ. CO. 

695 Water Street, 
Seneca Falls, N. V., U. S. A 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS. TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Fnnt and Pnu/or and Turret I. utiles. Plan. 
IUUI aim ruwci era, Staaners, and Drill Presses. 
SHKPARD LATHE CO.. 133 W. 2d St. Cincinnati, O. 




?&i USE GRINDSTONES? 

If sr> wo can pnpply" tou. All sizes 

mounted and n u uteri, always 

kepi-hi stock. Remem he r, wr> m n kq a 
B peel Ftl tyof selecting stones for all soo- 
eial purposes. s< mi for catalogue "J." 

The CJ-EVKLiAND STONK CO. 

6th Floor, Hickoi BIdr., Cleveland, 0. 



RQ ENGRAVED CARDS OF TOUR NAME $1 Qfl 

•"* III CORRECT SCSIPI. C0PM« PlATe l«UU 

tBE OHALirv MUSI PLEASE YOU OR YOUR MONEY REFUHBID 
•AMPLE CARDS OR WEDDING INVITATIONS UPON REQUEST 



IICIAL 
•TATIONIII 



940 CHESTNUT ST. 



PHILA. 




FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From9-ln. to 13-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 
W.F.&JNO. BARNES CO. 

Established 1873. 
1999 Ruby St., Rockford, 111. 



Incorporate 



Your PATENTS 
and BUSINESS 
in ARIZONA 

Laws the most liberal. Expense the least. Hold meetings, transact 
businessanywhere. Blanks, By-Laws and forms for making stock 
full-paid for cash, property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA, resident agent for 
many thousand companies. Reference: Any bank in Arizona 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 



BABBITT METALS.— SIX IMPORTANT 

Formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 123. 

Price 10 cents. For sale by MunD & Co., Inc., and all 

newsdealers. Send for catalogue. 



AVIATION. The best book on AVIATION 

The First Lessons on AERONAUTICS 
Most scientific treatment on the subject. 
Fine illustrations and diagrams. Leather back, 
prepaid $2.00. Send to Maxim Kasmar, Seer. 

AM. AER. SOCIETY 

1827 N. PAULINA STREET, CHICAGO. ILL 



Big Money In Drilling 

^^ : Our customers all over the Country are making from £25 to $75 profit a nay with the 
Cyclone Drill. No business offers such big returns for the money irvested. 

Contractors, prospectors, well drillers, find the Cyclone Drill more economical, faster 
and easier to operate tban any other. 

We make Hollow Rod, Cable and Core Drills, to meet every need. 
We also make combination machines that will handle any or all of the systems equally 
well, a machine that will enable you lo cover the entire field of drilling;* 

Cyclone Drill 

Our Diamondite and Steel Shot Core Drills cut faster and at fraction of the cost 
of the old diamond drills'. We sell Cyclone Drills on an easy payment plan. Some of 
our customers have made more than the price of the machine within one month, Our 
new traction Gasoline machine — only one made— is of particular value where fueland 
water are scarce. Send for our free books on Drilling', and let us know in what 
branch of the work you are interested. 

CYCLONE DRILL COMPANY, 11 Main St., Orrvllle, Ohio 

Chicago Office. 419 Fisher Building Jf 




Fire Insurance Rates Too High? 

Doubtless. But the rate simply measures the fire loss as 
a hermometer does the temperature. Rates in America are 
ten times higher than in some parts of Lurope, but — in 1908 
the fire loss in America was 238 Millions of Dollars. This 
enormous waste was largely preventable. Slipshod methods 
of construction and criminal carelessness in the use of property 
bring about this terrible fire loss. It is any wonder fire rates 
are high in America ? 

Do you want to help reduce the fire cost and fire insur- 
ance rates? THL HARTFORD FIRE, INSURANCE. COMPANY 
has published a 1 book on this subject which contains chapters 
for the Householder, the Merchant and the Manufacturer. It 
tells each how to reduce the chance of fire in his particular 
class of property. If all property owners would follow the 
suggestions of this book the fire waste would be lessened and 
fire insurance rates would be greatly reduced. The book also 
gives valuable advice as to how insurance should be written 
and tells in simple language common errors to avoid. This 
book may save you thousands of dollars and much trouble, 

no matter in what company you 
are insured. It is free. 
Send for it at once. 




THE HARTFORD FIRE INSURANCE 
COMPANY 

HARTFORD, CONN. 

Send me your Book " Fire Prevention and Fii^. 
Insurance" advertised in The Scientific American. 



Filter. I!. .1. lioade 

Finish. PMiiuviiip. J. M. Wilsun 

Fire I'w.-iiDO. H. .7. Biwkolnlivrg 

Fire escape, J. A. Gi'ovt; 

Fire escape, M. J. Lifsliitz 

Fireman's equipment, L. S. Meikle. ....... . 

Fishing reel attachment, C. W. l : ns,'et' 

Fluid pressure indicating device, T. Sloper. 
Fluids, method and apparatus fur testing, 

II. B. Bishop 

Flushing apparatus, F. de Alba B 

Flushing apparatus, water closet bowl, T. 

J. Murray 

Focusing device, W. 1°. Folmer 

Folding hag, W. Rueter 

Formaldehyde, apparatus for producing, \\\ 

B. McLaughlin 

Foundations, constructing. J. F. o'ltourke. . 

Frame. See Cycle frame. 

Friction rope drive elevator, E. BOening. . 

Furnace, W. T. Summers 

Kurnace charging apparatus, L). Giles .... 

Furnace oven, F. T. Booth 

Furnace port cooling means, F. E. l'arks... 

Fliw, double acting. J. Marie 

Game apparatus, W. II. Cornfoid 

Garment, combination hody. ('. II. Osliorn 

Garme.it protector, Madill & Mikeseil 

Gas apparatus, acetylene, L». J. Olson 

lias lighter, W. L). C. Wright 

Gas meter connection, F. H. Selifelder 

Gas producer, J. It. George 

Gathering machine, F. S. Barnen 

(jear case, T. L. Kennedy 

Gearing, change speed. 1-. A. Sauwsani 

Gearing, changeable speed, E. A. Johnston.. 

Gold saving appnliltus, V. 1'. Yelmini 

Grain grinding uiurhint*, \V. F. & <*). J. 

Moore 

Grinder, cutter, Le Blond & Groene 

Grinding machine. Davis & Boss 

Guns, sljell primer for breech loading?, K. M. 

Funk 

Harvester, beet, M. J. Ely 

Hat pin holder, W. II. Plane 

Hay holder, automatic. J. Weddle 

Hay press, T. JO, Turner 

Hay press, Fnuk & Turner . 

Hay rake, W. Winters , 

Heat regulator, eU'Ctrothermnstntie, L. G. 

Copeman 

Heater, 1'. Hchill 

Heating furnace, E. H. Hnbinson 

Heating system and regulator therefor, 

water, C. E. Knickerbocker 

Hinge, separable, J. U. Corbett 

Hoe, weeding or chopping, T. 0. King 

Hoisting apparatus. C. II. llartwig 

Hoof pad, R. C. .Stewart 

Hoof trimmer, (J. M. Bates 

Horn article, M. E. & II. E. McDonnell 

Hot water heater, E. It. Sadtler 

Ilusker, J. A. Ramsey 

Hydrocarbon burner and water feed there- 
for, E. G. Mummery 

Hydrocarbon engine. E. Troike 

Hydrouiechmiical press. A. Wily.in 

ice cutting machine, J. J. Tubal 

Ice sawing rig, AY. F. Smith 

Incubator heaters, extinguisher for. c A. 

Cyphers 

Index case, card, E. A. Vuiigel 

Indicator, C. W. Snyder 

Induction motor, IS. Mattunui 

Ink. apparatus for recovery of ingredients 

of oily. Hopkins & Bin net t 

Ink, recovery of ingredients of oily. Hopkins 

& Burnett !l!!2.47(l. »:<2.n48, 

Insulator for third rails. E. M. Weaver.... 
Insulators, supporting pin for, F. A. C. I'er- 



!i;j2,«ur. 
SI32.73S 
!>32.4Hti 
U32,G!)U 
032,7»:i 
fl32,8»0 
932,8:17 
U32,5(H 



033,015 
U:i2,93!) 

932,716 
SM2.458 

U32.721 



!l32,o:io 
9:52.717 



932,4:12 
932,59.) 
!«{,0:S1 
932.953 
932.493 
932,701 
932.848 
932,568 
932,990 
932.997 
932,935 
932.816 
932,853 
932.670 
932,784 
932.814 
932.61 1 
932, 93G 



932.882 
9:12.791 
!132, do:! 



933,030 
933,026 
932,809 
932,524 
932,517 
932,512 
932,528 



932,9u(l 
932,500 
03.2,579 

932,615 
932,001 
932,872 
932,4(18 
932.593 
932,671 
932.8RK 
932,908 
932.9111 



932.918 
933,01(1 
932.729 
932.n , .M 

932.448 
932,8411 
932,825 
932,625 

932,550 

932,549 
932,523 



n: 



9:32,570 



Iron, copperiziug, W. G. Clark 932,964 

Honing board, M. It. tleyer 932,854 

Ironing board, step ladder, and bench, com- 
bined, T. Uruzbach 932,452 

Jar cap, milk. W. B. Hav 932,779 

Jar or can closure. A. V. Oldham 932,892 

Journal box dust guard, J. L. Mauslielil 932.484 

Kettle cover, D. I'. Foster ,932,774 

Key ring, G. J. Kirby 932,787 

Knife. C. .1. Landgren 932,874 

Knitting machine, A. W. Redili 932,578 

Knitting macline. J. Black 933,016 

Label, shoe carton, L. M. Stingily 933,004 

Ladder, gymnasium, 11. B. Reach 932,902 

Lamp burner, J. II. Dunn 932,974 

Lamp chimuey holder. L. Hunt 932,47.1 

Lamp cut out, arc, L. E. Jones 932,613 

Lamp, electric, I). I). Loekwotid 932,621 

Lamp, electric arc, J. B. Fouriiicr . , 932,77:', 

Lamp, incandescent, R. Matliesou 932,48(1 

Lamp shade holder, electric. G. K. Palmer. 932,893 
Lamp switch, electric. Lefebrc & .Miller.... 932,792 
Lantern or shade, collapsible. C. Fleck.... 932,772 

Last, A. G. Fltz 933,029 

Last, locking, II. F. Loewer 933,041 

Lasts, machine for removing shoes from. F. 

M. Moodv 932.632 

Lnteh, H. F. Smith 932.5H7 

Lathe tool, J. D. Itainse.v 932.576 

Lathe, zinc. A. Ifl, Johnson 9.-12,782 

Lathes, thread cutting attachment fur auto- 
matic, J. J. -Grant. 932.61.', 

Lawn sprinkler. J. C. Kimz 932.618 

Lens, solid bifocal. C. \V. Conner 19J12.HIC, 

Lift. air. R. N. Wood 932.931 

Lighting and heating system, combined. II. 

A. Ban- 932.7 17 

Lime hydrating apparatus. C. C. Kritzer. . 932.789 

Line spacing mechanism. E. B. Cram 933.021 

Linotype machine, W. M. Raiipt 932.577 

Liquid dispensing apparatus. (. S. lti-elininii 932.497 
Liquids containing mineral value, separating 
suspended matter from, 1*. J. A. .Maig* 

neil 832,795 

Liquids from receptacles, apparatus for re- 
covering, J. Willmann ,, 932.931 

Lock. See car-door lock. 

Lock and latch mechanism, H. G. Voiglit. 932.73U 

Locket. H. E. Adams 932.938 

Locomotive ash pan cleaner. T. Iwaiulmi. . . . 1HI2.553 

Locomotive, electric. W. V. Hunt 932,707 

Log haul. G. N. Gentner 932.7711 

Logging car bunk, C. W. Russell 932.583 

Loom, weft replenishing. C. Tiberghien. . 932.831 
Lubricating comooainis, manufacture of, J. 

E. Gill . . ." 932.8.V, 

Mail bag holder, E. S. Shipman 932.1112 

Mail box, E. W. Easterliug 932.453 

Mail box flag, F. O. Hess 932.. r ,47 

Mail carrier, automatic, Hacking & Bastian 932.700 

Mailing box, G. Boden 932.131 

Mailing tube, F. M. Ashley 932,425 

Mantle holder, M. Offenbei-g 932,630 

Manure spreader, D. Garst 932,461 

Massaging and exercising? implement. C J. 

Hero 932.780 

Match safe, J. T. Smith 932.6 If. 

Mattress stutter, F. Franke 932, CO 3 

Measuring device, tailors. G. S. Tlffan.v. . 932,649 
Measuring machine, hopper, A. del Castillo 

y Romero 932.754 

Metal bodies, device for severing, 10. Wlas 932.7411 

Metal severing device. E. Wiss 932.739 

Metal sheets, apparatus for bluing. II. E. 

Sheldon 932.587 

Metallic compound or composition of mat- 
ter and makiua: the same. F. A. 1 lead- 
son 933.0.S6 

Milking machiue. F. H. Schley 932.58,", 

Mill. L. E. Gaisser 932.. r il:: 

Mines, apparatus for removing gases null 

foul air from. J. C. Stirling 9:i2.!!16 

Mold, J. B. Blaw 933,017 

Motor. See Electric motor. 

Mower. K. G. Goodwin 932.697 

Musical Instrument, self-playing, F. R. 

Goolmau 9.32.606 

Nozzle for vacuum cleaners. J. \V. Smith . . 933.003 

Nozzle, lawn sprue. T. CadvVfilladcr 932,958 

Nozzle, liquid, J. G. Mastin 932,800 

Nut and bolt, locking, G. \V. PolHubarger. 932,572 

Nut lock. M. B. Park 932,894 

Oilingi device for stock dies. F. Thatcher. 932.513 

Ores, oxidizing, B. E. Eldrcd 932.089 

Ornamental pin or badge. C W. Little 932.480 

Oscilliameter. H. Schoemaker 932.819 

Oxides and the like, reducing and melting, 

O. Frick 932,459 
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Classified Advertisements 



Inquiry No. 9022.— Wanted, to buy a light, small 
motor, not exceeding three pounds in weight, Including 
everything in going order. 

Advertising in this column is 75 cents a line. No less | Inquiry No. 90^3.— Wanted, to buy silk machines 
than four nor more than ten lines accepted. Count 1 from re-reeling, twisting, doubling, to the final process 
seven words to the line. All orders must be accom- of making It into clothes. 



panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN <fc CO., Inc. 



BUSINESS OPPORTUNITIES. 

$5 PER DAY PAID to competent automobile drivers 
A complete instruction book that will qualify you for 
these positions will be sent postpaid for 25c. This book 
tells all about driving and adjusting automobiles, ex- 
plains all gasoline and automobile troubles. Satisfac- 
tion guaranteed or money refunded. Address George 
N. Pearson, Dept. S, Bala, Pa. 

Inquiry No. 88tiS . — Wanted to buy niekeloid for 

buttons. 

NEWEST BASKET BALL on royalty. Indoors and 
outdoors. Fascinating, healthy, harmless, skillful game. 
Popularity greater than "Ping Pong" or "Diabolo" 
predicted forit. "Fross," 225 Epler Block, Seattle, Wash. 

Inquiry No. 8918.— For manufacturers of "Wvdt's 
Electro-Catalytic Sparking Plug." 

A COMPANY IN DALLAS, TEXAS, operating a 
good foundry and machine shop, and wishing to engage 
in manufacture of eas and gasoline engines. Has pro- 
ducers, and possibly automobiles, desire to procure the 
services of a thorough, competent, reliable and experi- 
enced man capable of designing and manufacturing 
this line successfully. Address W. S. Myers, Dallas, 
Texas, care Olive & Myers Mfg. Co. 



PATENTS FOR SALE. 

FOR SALE.— Patent No. 932,885. Speed gage for 
automobiles. So constructed that all vibration of the 
Indicator is obviated. For further information write 
to J. K. B., Box 773, New York. 

Inquiry No. 8921.— For the manufacturers of gilt 
paper. 

FOR SATE.— Patent No. 831.328. Screw driver with 
Joint handle eiving auger handle purchase when screw 
goes bard. Nothing like it on market. H. D. Bartlett, 
3a22 N. Marshfield Avenue, Chicago, 111. 

Inquiry No. 8922.— Wanted the address of Worth- 
ington Boiler Co. 

FOR SALE OR ROYALTY. -Patent just issued on 
non-slipping Belt-adjusting clutch. Simple and light. 
For further particulars address John Schneider, 717 
Miller Avenue, Ann Arbor, Mich. 

Inquiry No. 8931.— For parties who manufacture 

the Western Stump Borer for boring stumps. 

FOR SALE.— French Patent 363,674. Pneumatic au- 
tomobile spring. For further information, address W. 
H. Staats, Cohoes, N. Y. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

FOR SALE ON ROYALTY.— A new and improved 
rotary engine, operated by compressed air and steam. 
Sure seller when merits are known. Canadian patent 
also for sale. Thos. Jorgensen, Martinez, California. 



Inquiry No. 9024.— Wanted, the address of parties 
who can manufacture Are extinguishers of metal. 

Inquiry No. 9025.— Wanted, address of rubber 
manufacturers in Germany. 




Ozone, producing, J. 
Package, rolled, G. J. 
Packing machine, T. 
Paddy separator, F. 



HELP WANTED. 

LOCAL REPRESENTATIVE WANTED.-Splendtd 
Income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition, and willingness to learn a lucrative 
business. No soliciting or traveling. This is an ex- 
ceptional opportunity for a man in your section to get 
into a big paying business without capital and become 
independent for life. Write at once for full par- 
ticulars. Address E. R. Marden, Pres., The National 
Co-operative Real Estate Company, Staite 378, Marden 
Building, Washington, I). C. 

Inquiry No. 8960.— For the address of the Wind- 
sor Mfg. Co., manufacturers of waterproof collars and 
cuffs. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to i/rder at various prices. Es- 
timates should be obtained in advance. A d dress 
Munn & Co., Inc., List Department. Box 773, New York. 

Inquiry No. 8966. — Wanted the address of the 
Cohendet Motor Co. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., Inc., List Depart- 
ment. Box773, New Vork. 

Inquiry No. S969.— Wanted machines that make 
' accordion dress plaiting (steam). 

Inquiry No. S9T7.— For manufacturers of ma- 
chinery for manufacturing denatured alcohol. 

Inquiry No. 8980.— For the address of manufac- 
turers of mortars and pestles that are used by druggists. 

Inquiry No. 8987.— Wanted, the manufacturers ot 

the Van Winkle, Woods & Sons, and the Weber power 
meters. 

Inquiry No. 8990.— For information regarding 
shoes not made of leather but similar to the same and 
are as durable. 

Inquiry No. 8996.— Wanted addresses of manu- 
facturers of machinery for working orange wood mani- 
cure sticks. 

Inquiry No. 8997.— Wanted the address of the 
manufacturers of bread or cake boxes. 

Inquiry No. 9001.— For the address of progressive 
manufacturers of fruit jars. 

Inquiry No. 9009.— Wanted the address of the 
manufacturer of the "Leech " showcard holder, a de- 
vice which is held to the outside of a show window by 
rubber cups. 



-Wanted to buy a "Rector 



Inquiry No. 9010. 

Help-a- Phone." 

inquiry No. 9012.— Wanted to buy papier mache 
boxes in the shape of water melons, colored to resem- 
ble melons, etc. 

Inquiry No. 9014.— For manufacturers of ma- 
chinery, supplies, etc., to equip a small plant for the 
manufacture of indium-tipped gold nib making for 
fountain pens. 

Inquiry No. 9016.— Wanted, machinery necessary 
for an installation of a plant for refining salt by a 
modification of the Bessemer process. 

Inquiry No. 9017.— Wanted, the address of manu- 
facturers or dealers in card board plaster or wood pulp 
for plastering. 

Inquiry No. 9018.— Wanted, the address of parties 
manufacturing gold-plated pens for use iu cheap foun- 
tain pens. 

Inquiry No. 9019.— Wanted, address of The Old 
Town Canoe Co. 

Inquiry No. 9020.— Wanted the addresses of the 
manufacturers of metal novelties. 

Inquiry No. 9021.— For manufacturers of machin- 
ery for manufacturing alcohol and turpentine from 

sawdust. 



F. Place 932,898 

Fallesen 932,456 

R. Weyant 932,732 

Streckel 932,594 

Paper and apparatus therefor, manufacture 

of, C. Berti 932,430 

Paper roll protector, H. B. Pelton 932,808 

Pattern carrier, E. H. Mumford 932,563 

Paving composition, making and laying, J. 

H. Amies 932,941 

Pea huller, R. W. J. Stewart 932,510 

Pen, fountain, P. D. Corrigan 932,447 

Pencil sharpener, E. F. Smith 932,724 

Perforator, J. F. Jewart 932,472 

Photographic shutter, P. J. Marks 932,485 

Piano action, A. D. Dimick 932,685, 933.024 

Piano, mechanical, N. D. Hosley 932,705 

Pickle a grading machine, L. L. Barnett. . . . 932,749 
Picture puzzles, adjustable frame for as- 
sembling, T. G. Strater 932,512 

Pigment and making the same, green, F. 

F. Hunt 932,864 

Pipe coupling, J. W. Anderson 932,424 

Pipe coupling, G. E. McLaughlin 932,805 

Pipe coupling, J. Clark 932,963 

Pipe cutting machine, F. La Vine 932,989 

Pipe joint, H. N. Moseley 932,633 

Plane, carpenter's, M. M. Beahm 932,672 

Plaae, sandpapering, A. May 932,879 

Planing and sandpapering machine, F. Har- 

bers 932,468 

Planing device, meat block, D. F. Dempsey 932,449 
Planng, shaping or slotting machine with re- 
ciprocating strokes of variable lengths, 

J. H. Wicksteed 932,734 

Plant protector, E. R. Drake 932,972 

Plants and vegetables, protecting growing. 

E. R. Drake 932,971 

Plow and harrow, combined, W. E. Cartlidge 932,961 

Pole support, J. Neff, Jr 932,891 

Pole, wagon, S. C. Paulson 932,807 

Portable bin for handling crushed staie, 

etc., S. F. Welch 932,598 

Portable house, C. V. Wyckoff 932,663 

Potato bug catcher, G. L. Emery 932,454 

Powder puff pin, J. Wetzler 932,526 

Powder receptacles, attachment for tooth, 

J. M. Tobin 932,833 

Power producing apparatus, P. Danck- 

wardt 933,022 

Power producing process, P. Danckwardt. . 933,023 
Power transmitting device, L. J. Harris. . 932,467 
Press for agglomerating combustible bri- 
quets, O. Crochet 932,682 

Pressure elevator, balanced, G. F. Steed- 
man *932,726 

Printing machine, stencil, C. L. Burdick.. 932,600 
Printing plate casting machine, A. H. Cruse 932,602 

Printing press, F. H. Van Loozen 933,000 

Printing press attachment, T. Martin 932,797 

Propeller, J. F. Ball 933,013 

Propellers, liquid gear for, G. A. Boyden.. 932.435 
Puller. See Spike puller. 

Pulley, J. T. Voigt 932,838 

Pump, double acting, A. A. Bowser. 932,531 

Pump, rotary, E. U. Combs 932,446 

Puzzle, R. D. Clover 932,845 

Rabble arm, 0. H. Repath 932,496 

Rail joint, Ferre & Kennedy 932.850 

Railway frog 1 , J. H. Laney 933,040 

Railway block system. W. L. Rummel 932,582 

Railway rail, H. C. Grant 932,464 

Railway rail joint, J. Jordan 932,614 

3ailway rail joint, A. I. Gaumer 932,679 

Railway switch, G. E. Lemmon 932,560 

Railway switch, W. H. Shugart 932,588 

Railway switch stand. 0. B. Grant 932,859 

Railway tariff, A. W. Standing 932,827 

Railway tie, H. Hille 932,781 

Railway tie and rail clamp, W. C. Neel 932,890 

Railway tie plate, C. W. Jennings 933,038 

Railway tie plate and rail brace, W. H. 

Tanner 932,648 

Railway ties to be used with screw spikes, 
apparatus for preparing, J. W. Ken- 

drick 932,475 

Railway train controller, automatic, L. E. 

Fugate 933,042 

Railway trains, apparatus for the control 

of, R. J. White 932,928 

Rakes, push off attachment for sweep, J. F. 

Merrell , I 932,881 

Razor, safety, P. H. Un singer 932,518 

Razor, safety, C. R. Lawrence 932,619 

Razor, safety, 0. A. Clark 933,020 

Razor strop, safety, I. Conrad 932,536 

Razor stropping device, safety, F. M. Will- 
iams 932,736 

Receiving apparatus, H. Shoemaker 932,913 

Receptacle, combination, F. H. Shaw 932,910 

Recording device, labor cost. J. T. Quigley 932,575 

Refrigerating apparatus. F. L. Barkdoll 932,946 

Refrigerating machine, R. Whitaker 932,599 

Refrigerating system, multiple effect ab- 
sorption, G. T. Voorhees 932,657| 

Refrigerator drip cnp, A. May 932,878 

Rerailer, G. C. He idley 932,985 

Resilient wheel, J. Edman 932,976 

Respiratory apparatus, J. Tissot 932,515 

Roaster for coffee and other material , R. 

Burns 932,957 

Rolling hoop, E. F. Draper 932,451 

Roost, poultry, A. J. Baldwin 932,669 

Rope socket clamp, J. N. Johnson 932,556 

Rotary internal combustion engine, F. W. 

Goyette 932J.463 

Rotary steam engine, reversible, L. Hills. . 933,037 

Rotor construction, A. H. Wouters 932,662 

Roving frames, etc., means for cleaning the 

drawing rolls of, A. P. Escubos 932,977 

Ruler, compass, J. A. Rydman 932,907 

Ruling machine, automatic, C. U. Brewster 932,676 
Sacks, apparatus for automatically filling, 

weighing, and registering, C. Droz. . . . 932,688 
Sash weight, McKinley & Steenburgh. .. 932,995 

Saw gummer, J. B. Bristow ..932,677 

Saw moving machine, band, J. E. Hibbert.. 932,987 

Saw tooth gage, A. C. Jones 932,612 

Saw tooth mold, diamond, W. F. Meyers.. 932,488 
Saws, top jointer for band, C. J. Brey.'. .. 932,752 
Sawmill carriages, rotating steam feed for, 

C. Shoptaw 932,914 

Scouring machine. W. A. Parmenter 932,638 

Scraper, J. D., H. A., G., J., & L. Zum 

Brunnen 932,954 

Seal lock, I. J. Palmer 932,492 

Seal press, E. J. Brooks 932,438 

Sealing machine, envelope, C . F. G . Um- 

bach 932,920 

Seed drill, S. L. Allen ...932,666 

Separator tank, A. A. Bowser 932,532 

Sewer construction, J. H. Zinn 932,743 

Sewing machine, C. F. Gray 933,032 

Sewing machine shuttle, A. G. R. Williams 932,929 
Sewing machine trimming mechanism, A. 

Grieb 933,033 

Shade holder, C. N. Weller 932,927 

Shade holder, C. E. Bergh 932,952 

Sharpening device, shears, G. P. Sheffield.. 932,586 

Shearing machine, J. M. Maxwell 932,992 

Sheet metal can, seamless or drawn, G. W. 

Weber 932,597 

Shell, G. A. Muenzenmaier 932,562 

Ship repair apparatus, J. H. Reinhardt. . 932,719 

Ship's ballast tank, G. Simpson 932,722 

Ships or closing holes therein, means for 

buoying, J. H. Reinhardt 932,720 

Shoe polishing stand, F. A. Johnson 932,868 

Shoe scraper, B. R. Thiel 932,514 

Shoe support, W. 0. Chase 932 ,757 

Shovel board and end gate, combined, W. A. 

Giermann 932,980 

Shuttle, pinless, J. H. Devlin 932.450 

Sieve, Williamson & Blue 932,930 



AGRICULTURE. — The New Agriculture. 
By T. Byard Collins. 12mo.;374 pages; 
106 illustrations $2.00 

A popular outline of the many changes which 
are revolutionizing the methods of farming, and the 
habits of farm life. It is one of the most prac- 
tical treatises on the subject which has ever been 
issued. 

ALCOHOL. — Industrial Alcohol. Its Manu- 
facture and Uses. By John K. Brach- 
vogel. 8vo.; 528 pages; 107 illustra- 
tions $4.00 

A practical treatise based on Dr. Max Maercker's 
"Introduction to Distillation," as revised by Drs. 
Delbruck and Lange, comprising raw material, 
mashing and yeast preparation, fermentation, dis- 
tillation, rectification and purification of alcohol, 
alcoholometry, the value and significance of a tax- 
free alcohol, methods of denaturing, its utilization 
for light, heat, and power production, a statistical 
review, and the United States law. 

AMATEUR MECHANICS. — Home Mechan- 
ics for Amateurs. By George M. Hop- 
kins. 12mo.; 370 pages; 326 illustra- 
tions $1.50 

This is a thoroughly practical book by the most 
noted amateur experimenter in America. It ap- 
peals to the boy as well as the more mature ama- 
teur. Holidays and evenings can be profitably occu- 
pied by making useful articles for the home or in 
the building of small engines or motors or scien- 
tific instruments. 

AMUSEMENTS. — The Scientific American 
Boy. By A. Russell Bond. 12mo.; 317 

pages; 340 illustrations $2.00 

This Is a story of outdoor boy life, suggesting a 
large number of diversions which, aside from af- 
fording entertainment, will stimulate in boys the 
creative spirit. In each instance complete prac- 
tical instructions are given for building the various 
articles. 

COMPRESSED AIR. — Compressed Air. Its 
Production. Uses, and Application. By 
Gardner D. Hiscox. 8vo.; 665ipages; 

540 illustrations $5.00 

The most complete book on this subject. It 
treats on its physical and operative properties, and 
is written by an expert. Taken as a whole it 
might be called an encyclopedia of compressed air. 
DIES. — Their Construction and Use for the 
Modern Working 1 of Sheet Metals. By 
Joseph V. Woodworth. 8vo.; 384 pages; 

505 illustrations $3.00 

A most useful book, and one which should be in 
the hands of all engaged in the press working of 
metals; treating on the designing, constructing, and 
use of tools, fixtures and devices, together with 
the manner in which they should be used in the 
power press, for the cheap and rapid production of 
sheet metal articles. 

ELECTRICITY. — The Standard Handbook 
for Electrical Engineers. Written and 
compiled by a Staff of Specialists. Second 
edition, corrected. 12mo ; 1285 pages; 
1260 illustrations. Bound in . flexible 

morocco $4.00 

A new pocketbook consisting of twenty sections; 
each written by a specialist of engineering experi- 
ence and containing the latest data and information 
regarding standard electrical practice. 
ELECTRICITY. — Electrician's Handy Book. 
By T. O'Conor Sloane. 761 pages; 556 
illustrations. Hansomely bound in red 

leather, pocket-book style $3.50 

This work is intended for the practising elec- 
trician who has to make things go. Although the 
principles of electricity and magnetism are treated, 
the greater part of the book is devoted to prac- 
tical handling of machinery, details of construc- 
tion, and computations such as will be encountered 
in every-day practice. 

G-AS ENGINES. — Modern Gas Engines and 
Producer Gas Plants. By R. E. Mathot. 
8vo.; 314 pages; 152 illustrations. .$2.50 
A practical treatise setting forth the principles 
of gas engines and producer design, the selection 
and installation of an engine, conditions of per- 
fect operation, producer gas engines and their possi- 
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 
oil engines. 

GAS ENGINES. — Gas, Gasoline, and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo.; 

442 pages; 351 illustrations $2.50 

A complete book on the subject for gas engine 
owners, gas engineers, and intending purchasers of 
gas engines, treating fully on the construction, in- 
stallation, operation, and maintenance of gas, 
gasoline, kerosene, and crude petroleum engines, 
with special information on producer and suction 



GAS ENGINES. — Gas Engine Construction. 
By H. V. A. Parsell and A. J. Weed. 
8vo.; 304 pages; 145 illustrations. .$2.50 
A practical treatise describing the theory and 
principles of the action of gas engines of various 
types, and the design and construction of a half- 
horse-power gas engine, with illustrations of the 
work in actual progress, together with the dimen- 
sioned working drawings giving clearly the sizes 
of the various details. 

HEATING. — Practical Steam and Hot 
Water Heating and Ventilation. By 
Alfred G. King. 8vo.; 402 pages; 304 

illustrations $3.00 

An original and exhaustive treatise, prepared for 
the use of all engaged in the business of steam., 
hot water heating, and ventilation. The standard 
and latest book published. Describes all of the 
principal systems of steam, hot water, vacuum, 
vapor, and vacuum-vapor heating, together with the 
new accelerated systems of hot water circulation, 
including chapters on up-to-date methods of venti- 
lation. 

HYDRAULICS. — Hydraulic Engineering. By 

Gardner D. Hiscox. 8vo. ; 315 pages; 

305 illustrations $4.00 

A practical work treating on the properties, 
power, and resources of water for all purposes, 
including the measurement of streams, the flow of 
water in pipes or conduits; the horse-power of 
falling water; turbine and impact water wheels; 
wave motors; centrifugal, reciprocating, and air- 
lift pumps, etc. 

INDUCTION COILS. — The Design and Con- 
struction of Induction Coils. By A. 

Frederick Collins. 8vo., 295 pages; 160 

illustrations $3.00 

This work gives in minute details full practical 
directions for making eight different sizes of coils, 
varying from a small one giving a ^-inch spark 
to a large one giving 12-inch sparks. The dimen- 
sions of each and every part down to the smallest 
screw are given, and the descriptions are written 
in language easily comprehended. 
LATHE. — Modern American Lathe Practice. 
By Oscar K. Perrigo. 8vo.; 424 pages; 

314 illustrations $2.50 

A new book describing and illustrating the very 
latest practice in lathe and boring mill operations, 
as well as the construction of and latest develop- 
ments in the manufacture of these Important 
classes of machine tools. 



MAGIC. — Magic, Stage Illusions, and Sci- 
entific Diversions. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. 8vo. ; 568 pages ; 

420 illustrations $2.50 

This very interesting volume is acknowledged to 
be the standard work on magic. It appeals to the 
professional and amateur alike. The illusions are 
all explained in detail, showing exactly how the 
tricks are performed. 

MECHANICAL MOVEMENTS. — Mechanical 
Movements, Powers, and Devices. By 
Gardner D. Hiscox. 8vo. ; 403 pages; 

1,800 illustrations $3.00 

This is a collection of different mechanical mo- 
tions and appliances, accompauied by appropriate 
text, making it a book of great value to the in- 
ventor, the draftsman, and to all readers with 
mechanical tastes. 

MECHANICAL APPLIANCES. — Mechanical 
Appliances, Mechanical Movements, and 
Novelties of Construction. By Gardner 
D. Hiscox. 8vo. ; 396 pages; 970 illus- 
trations $3.00 

This book, while complete in itself, is in fact a 
continuation of the author's "Mechanical Move- 
ments, Powers, and Devices." The author presents 
to the reader information regarding nearly all con- 
ceivable devices for producing motion or accom- 
plishing mechanical results. 

SPECIAL OFFER: Those two volumes sell for $3 
each, but when they are ordered at one time from 
us, we send them prepaid to any address in the 
world, on receipt of $5. 

PATENTS. — Practical Pointers for Paten- 
tees. By F. A. Cresee. 12mo. ; 144 
pages ; $1.00 

Containing valuable information and advice on 
the sale of patents and elucidation of the best 
methods employed by the most successful inven- 
tors in handling their inventions. It gives exactly 
that information and advice about handling patents 
that should be possessed by every inventor who 
would achieve success. 

PHYSICS. — Experimental Science. Ele- 
mentary, Practical, and Experimental 
Physics. By George M. Hopkins. In 
two volumes. 8vo. ; 1,105 pages; 918 
illustrations. Cloth, $5.00. Half mo- 
rocco, $7.00 

This book treats on the various topics of physics 
in a popular way and describes with rare clearness 
and in detail the apparatus used, and explains the 
experiments in full, so that teachers, students, 
and others interested in physics may readily make 
the apparatus without great expense and perform 
the experiments without difficulty. 
PLUMBING. — Modern Plumbing Illustrat- 
ed. By R. M. Starbuck. 392 pages; 
10^4 x7Vt>; 55 full-page engravings. 

$4.00 
A comprehensive and up-to-date work illustrating 
and describing the drainage and ventilation of dwell- 
ings, apartments, and public buildings, etc. The 
very latest and most approved method in all 
branches of sanitarv installation are given. 
PUNCHES. — Punches, Dies, and Tools for 
Manufacturing in Presses. By Joseph 
V. Woodworth. 8vo. ; 483 pages; 702 

illustrations $4.00 

This work is a companion volume to the author's 
other work entitled "Dies, Their Construction and 
Use." It might well be termed an encyclopedia 
on die making, punch making, die sinking, and 
sheet metal working. 

RECEIPTS. — The Scientific American Cyclo- 
pedia of Receipts, Notes and Queries. 
Edited by Albert A. Hopkins. Con- 
taining 15,000 selected formulas. 8vo.; 
734 pages. Cloth, $5.00. Sheep, $6.00. 

Half morocco $6.50 

Over 15,000 selected receipts are here collected, 
nearly every branch of the useful arts being repre- 
sented. The alphabetical arrangement with abun- 
dant cross ref erences makes it an easy work to 
consult. It has been used with equal success by 
chemists, technologists, and those unfamiliar with 
the arts, and is a book which is useful in the 
laboratory, factory, or home. 

REPERENCE BOOK. — Scientific American 
Reference Book. Compiled by Albert 
A. Hopkins and A. Russell Bond. Con- 
taining 50,000 facts. 12mo.; 516 pages; 

illustrated $1.50 

This book deals with matters of interest to 
everybody. It contains 50,000 facts, and is much 
more complete and more exhaustive than anything 
of the kind which has ever been attempted. It is 
indispensable to every family and business man. 
It is a book for every-day reference— more useful 
than an encyclopedia, because you will find what 
you want in an instant in a more condensed form. 

STEAM ENGINE — Modern Steam Engi- 
neering; in Theory and Practice. By 
Gardner D. Hiscox. 8vo. ; 487 pages ; 
405 illustrations $3.00 

This is a complete and practical work issued for 
stationary engineers and firemen, dealing with the 
care and management of boilers, engines, pumps, 
superheated steam, refrigerating machinery, dyna- 
mos, motors, elevators, air compressors, and all 
other branches with which the modern engineer 
must be familiar. 

TELEPHONE. — Telephone Construction, In- 
stallation, Wiring, Operation, and 
Maintenance. By W. H. Radcliffe and 
H. C. Cushing, Jr. 16mo.; 171 pages; 

125 illustrations $1.00 

A practical book intended for electricians, wire- 
men, engineers, contractors, architects, and others 
interested in the installation of telephone ex- 
changes in accordance with standard practice. In- 
tricate mathematics are avoided, and all apparatus, 
circuits, and systems are thoroughly described. 
Selected wiring tables, which are very helpful, are 
also included. 

TOOLS. — American Tool Making and Inter- 
changeable Manufacturing. By Joseph 
V. Woodworth. 8vo. ; 535 pages; 601 
illustrations $4.00 

A complete practical treatise containing a valu- 
able collection of drawings and descriptions of de- 
vices, the results of the author's own experience. 
TOOLS. — Modern Machine Shop Tools. Bv 

W. H. Vandervoort. 8vo.; 552 pages; 

673 illustrations , $4.00 

A new and fully illustrated work describing in 
every detail the construction, operation, and 
manipulation of both hand and machine tools; 
being a work of practical instruction in all classes 
of machine shop practice. 

WIRING-. — Electric "Wiring, Diagrams and 
' Switchboards. By Newton Harrison. 
12mo. ; 27 2 pages; 105 illustrations. 

$1.50 

This work is a thoroughly practical treatise on 
electric wiring in all its branches, beginning with 
the simple circuit and working up to the practical 
every-day problems, all being presented in a simple 
and intelligent manner. It is in every respect a 
handy, well written, instructive, comprehensive 
volume on wiring for the wireman, foreman, con- 
tractor, or electric****!. 
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Our complete catalogue of scientific and technical books sent free on application 

MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York City 
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WANTED.— One first-class •rdnance draftsman at 
$5.04 per diem. A competitive examination will beheld 
September 30, 1909, to fill the above position. For further 
information address Inspector of Ordnance "m charge, 
Naval Torpedo Station, Newport, R. 1. 
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INVENTORS 



We manufacture all kinds of Machine Novelties. Consult us 
as to developing, perfecting and marketing your patents. 

MACHINE ACCESSORIES AND NOVELTIES MFG. CO. 
PROVIDENCE, R. I. 



CONSULTING ENGINEER. 

ERNEST L. RANSOMB 

Reinforced Concrete 
11 Broadway, New York 



SOUTHERN STAMPING & MFG. CO. 

Manufacturers o f special and patented articles. 
R. 8., Nashville, Term. 



BEBuVpIwritERS 



All Makes. All Price*. Quality Unsurpassed 

Send/or booklet 
American Writing Machine Co., 345 Broadway, N. V. 



hb 



lIMWJHilIM Corliss Engines, Brewers 

j nil Battlers' Machinery. THE VILTER 

MFC CO., 809 Clinton 8U Milwaukee, Wis 



MnnCIC * EXPERIMENTAL WORK. 
ITIUULLu Inventions developed. Special Machinery, 
E. V. BAILLARO CO.. 24 Frankfort Street. New York. 



Df TDD1TD Expert Manufacturers 

KvllDIlilv. Fine Jobbing Work 

PARKER, STEARNS & CO., 288-290 Sheffield Av„ B'klya, N. Y. 



MODELS <£ EXPERIMENTAL WORK 

Anything from a Watch to an Automohile 

Chas.E. Dressier & Co., Metropolitan Bldg., 1 Madison Ave., New York 



DIE MODELS SPECIAL 
rVORK TOOLS MACHINERY 

NATIONAL STAMPING AND ElECTRIC WORKS 

153-159 S. Jefferson Street, Chicago, III. 



Mnnn q {-Chicago model works 

IVI \J U C U O A //P £ MADISON S T CHiCASQ, ILL. 



EiTAOttSHEOimli 



ExDerimental & Model Work 

Cir. * advice free. Wm. Gardam & Son. 231 Fulto n St,NY 

MnnFI<i * EXPERIMENTAL WORK, 

III U U C L O i ;,>;;, .,_ Dies. Tools, Novelties manuf act'd. 
M. P. SCHELL, 1759 Union Street, San Francisco 

A MACHINE SHOP 80 Cortlandt street 



Good Work— Pali- Prices 



New York 



THE INTERNAL WORK OP THE 

Wind. By S. P. LANGLEY. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. Scientific 
American Supplements 946 and 947. Price 10 
cents each, by mail. Munn & Co., Inc., 361 Broadway, 
New York City, and all newsdealers. 



S Magical Apparatus. 



I Grand Bonk Catalogue. Over TO snuravings 
350, Parlor 1'ricks Catalogue, free. 

MARTINKA & CO.. Mfrs.. 193 Sixth Ave., New York 




SC0? e 5m« 

ij V Catalogue 



W.& D. MO GEY. 

NNE CITY. N.J. 



Free 



Catalogue of 
Scientific and 
Technical Books 



Free 



We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 



MUNN & CO., Inc., Publishers of Scientific American 
361 Broadway, New York 

Government Homesteads 

Over one and one half million 
acres of land open for settle- 
ment in Cheyenne River and 
Standing Rock Indian Reser- 
vations, October 4th to 23rd. 

Registration at Pierre and Aberdeen, S. D. 

Direct route to registration points is the 

Chicago & North Western Ry. 

Special low homeseekers' round trip rates. 



This land is well watered by the Cannon 
Ball, G-rand, Moreau and Cheyenne Riv- 
ers and their tributaries. The soil is a 
light loam, fertile and makes a good grain 
producing land. The land must be lived 
on and improved. A low valuation of 
from 50 cents to $6.00 per acre has been 
placed on the land by the Government, 
arranged in easy annual payments cover- 
ing a period of five years. 



Signaling system, electrical, F. M. Slough. 932,505 

Silo, E. M. Wilson 032,737 

Slag handling apparatus, U. T. Croxton.. 032,765 

Sleigh or bob for tiding, D. Pel'etler. 032,895 

Smelting furnace, transforming, H. Ilel- 

berger 032,986 

Smoke preventer, time operated, B. L. 

Ames 932,667 

Snap, E. A. Benjamin 932,673 

Soldering iron, self heating, A. Husson... 932,865 

Spade, W. L. lwan 932,866 

Spectacle aitd pince-nez frame, H. P. 

Frost 632,978 

Speed gage, Munn & Braehvogel 932,885 

Speed p^wer transmission, variable, L. G. 

Bayrer 932,843 

Spike puller, G. K. Reiley 932,003 

Spinning frame attachment, ring, A. A. 

Lovejoy 932,482 

Sprayer for animals, disinfectant, E. Goeke 932,858 
Spraying apparatus, portable, D. W. Wads- 
worth 932,520 

Spraying machine, W.D. Knapp 933,039 

Spring structure, vehicle, J. P. Murrey.... 932,489 

Stacker, L. M. Blaekman 932,751 

Stairway, J. N. Coleman 932,679 

Stand. See Railway switch stand. 

Statement delivery roll, R. W. Gallagher.. 932,851 

Stenciling apparatus, O. James 932,867 

Still, water, H. J. Behrens 932,950 

Stirrup, F. L. Putney 932,574 

Stirrup, safety, J. O. McClure 932,886 

Stone composition, artificial, B. Hover- 

mann 932, 70S 

Stop-motion mechanism, thread controlled, 

C. H. Whitcher (reissue) 13,018 

Stove, E. R. Cahoone 932,959 

Strainer, liquid, M. Arruebarrena 932,842 

Stretcher support, J. Linxweiler 932,479 

Stump burner, W. W. Pope 932,573 

Stump puller, S. Chambers 932,444 

Sugar holder, J. F. Martter 932,623 

Suit, combination. F. J. rfiffner 932,640 

Sunbonnet, N. H. Cuddeback 932,968 

Switch hook controlling device, M. M. 

Kahn 932,557 

Synchronizer, automatic, H. Marshall 932,877 

Table, A. J. Iwan 932,552 

Tabulator, E. B. Cram 932,763 

Tank, C. H. Zwermann 932,530 

Telephone and telegraph transmitting ap- 
paratus, H. Shoemaker 932,821 

Telephone antiseptic mouthpiece, J. M. Haff 932,545 

Telephone system, E. R. Brodton 933,018 

Temperature regulating system, Knight & 

Lum 932,711 

Tent, H. J. Saunders 032,900 

Therapeutic instrument, electric, C. W. 

Gaston 932,775 

Thread cutter, J. W. Klemm 932,788 

Threshing machine, T. S. Haynes 933,035 

Tie loader, E. Platter 932,571 

Tin oxid used for enameling metal ware, 

substitute for, R. Weimer 932,839 

Tire casing, pneumatic, J. H. Seiberling. 932,815 
Tires, detachable rim for pneumatic or 

other, M. A. Lemercier 932,876 

Toaster, O. Schellert 932,584 

Tobacco cartridge and stem, combined, B. 

Ziegler 932,937 

Toilet seat, infants, M. Stein 932,592 

Tool centering device, C. E. Kennedy 932,476 

Tool, combination, R. C. Johnson 932,710 

Toy, A. Gregory 932,982 

Toy, figure, Beal & Gray 932,428 

Toy, figure, C. H. Clark 932,962 

Toy, oscillating, J. E. L. Larson 932,988 

Track raising machine, L. Tanner 932,829 

Traction wheel, W. L. Martin 032,708 

Train orders and messages, device for 

handling, S. Kipp 932,873 

Train stopping system, J. F. Webb, 

Jr 932,023,032,926 

Train stopping systems, closed circuit wir- 
ing for automatic, J. F. Wtbb, Jr 032,025 

Transmitting apparatus, H. Shoemaker.... 932,820 
Traveler magazine, waste proof, J. It. 

Grubb 932,983 

Treadle governor, J. A. Robison 932,850 

Trestle, folding, S. R. Harris 932,702 

Trolley, Storer & Varney 932,511 

Trolley, Davis & Varney 932,538 

Trolley, Jackson & Aalborg 932,554 

Trolley, T. Varney 932,651, 932,653, 632,654 

Trolley for electric vehicles, Varney & Storer 932,510 
Trolley for electric vehicles, T. Varney.... 932,655 
Trolley for electric vehicles, T. Var- 
ney 032,655, 932,656 

Trolley guard, F. V. Polakoskey 932,998 

Trolley pole base, C. C. Hale 932,984 

Trolley replacer, Austin & Cooper 932,426 

Trolling hook, Krantz & Smith 932,477 

Trombone, F\ Holton 932,704 

Turbine, enforced flow elastic fluid, W. L. 

R. Emmett 932,849 

Turbine, reversible steam, W. M. Ester- 
ling : 933,028 

Turbo generator, direct current, A. H. 

Wouters 032,661 

Turn table, folding, A. Reitz 932,495 

Twine machine, grass, T. W. Jerrems 932,708 

Type casting machine, pot feeder for, 

L. A. Sengele 932,817 

Type writer, adding. J. G. Kingsburg 932,786 

Type writing machine, C. H. Shepard 932,644 

Type writing machine, C. B. Yaw 932,664 

Underreamer, J. W. Brackney 932,533 

Valve, E. A. Reeves ) 932,494 

Valve, J. H. McDaniel 932,887 

Valve, automatic drain and check, F. M. 

Barton 932,427 

Valve, combined throttle and trip, H. O. 

Weldon 932,525 

Valve, hydraulic, J. L. & W. P. Brunton 932,9515 
Valve, pressure regulating, J. I. Cappon. . . . 932,960 

Valve, radiator, F. A. Simons 932.589 

I Vehicle, road, J. Hopper 032,551 

Vehicle wheel, W. L. Howard 932,862 

Vending machine coin operated mechanism, 

A. E. Griffith 932,698 

i Ventilator. See Window ventilator. 

I Ventilator, E. C. Noe 932,490 

Ventilator, H. S. Welker 932,659 

Vessel hulls, construction of. C. Weyher. . 932,733 

Violin shoulder rest, G. Beisheim 932,844 

Voting machine, C. A. Benke 932,750 

Voting machine, S. R. Shoup 032,015 

Washbench, G. L. Darrow 032,683 

Washing device, H. J. Behrens 032,949 

Washing machine, A. L. Koeneke 932,617 

Washing machine, W. D. Combs 932,759 

Washing machine operating mechanism, H. 

G. Braunlich 932,534 

Water closet, sanitary, S. Smith .932,822 to 932,821 

Water elevator, R. J. Meyer 932,628 

Water meter, W. H. Sitts 932,502 

Welding machine, electric, A. E. Buchen- 

berg 032,441 

Wells, heaving plug for, U. Daniels 032,766 

Whiffletree, spring, F. R. Wilson 932,032 

Windmills, wind wheel for, H. M. Wal- 
lace 932,521 

Window covering. Medland & Capps 032,627 

Window self closing device, E. M. Stephens 932,509 
Window ventilator, Hintz & Althouse.... 932,861 

Wire handling tool, M. Totten 932,650 

Wire screen for windows and the like, 

Welch & Mumf ord 932,731 

Wire stretcher, F. Stanlake 932,828 

Work support, E. I. La Chapebe '. . . 932,790 

Wrench, A. Serfoza 932,818 

Wrench, A. R. Bell 932,951 

Yoke and pole strap connection, neck, C. B. 

Schleicher 933,001 




The O. & N. W. By. prints 
a descriptive pamphlet, 
telling how to secure a 
homestead of 160 acres 
from the G vernment. 
Free copies on applica- 
tion. 

W. B. KmSKEBN 

Pa&enaer TrafiU Mar.. 

CAN. W.Bv. 

Chicago, III. 




Multiplication of Power 



There is no higher efficiency in the 
world than that of the American bus- 
iness man. 

The multiplication of power in a 
business man — if he has the ability with- 
in him — depends upon the increased 
number of people whom he can, by 
personal contact, interest in his purposes. 

He does this by telephone, and the 
multiplication of the telephone's useful- 
ness depends on the increased number 
of persons whom he can reach. 

In 1890 the Bell System had 
200,000 subscribers' telephones in use. 
As late as 1899 — ten years ago — it had 
only 500,000. 

To-day it has 4,400,000 — one for 
every twenty persons in this country — 
and is increasing at the rate of 500,000 
a year. 



Has the vast development of indus- 
tries since 1890 — the greatest period of 
advance in the world's history — when 
America has advanced faster than all 
the rest of the world, been the force 
that has built up this great, unified, 
efficient telephone service ; or 

Has the increased ability of the 
American business man to bring people 
to him from every locality, far and 
near, over the Bell Telephone System, 
been the cause of the multiplication of 
his power and his principality ? 

Whichever the cause and whichever 
the effect, the advancement of one is 
inseparably linked with the advance- 
ment of the other. 

The business man's Bell Telephone, 
with its long distance and emergency 
advantages, is his most precious asset 
next to his capital itself. 



The Bell Long Distance Telephone means as much to the home 
as it does to the office. It is the most marvelous conven- 
ience of modern times — if not all time — added to home life. 

The American Telephone and Telegraph Company 
And Associated Companies 

Every 'Bell Telephone Is a Long Distance Station 




\ 



MUNN & 



IF you want a complete text book on Solders 
and the art of Soldering, giving practical, 
working recipes and formulae which can be 
used by the metallurgist, the goldsmith, the 
silversmith, the jeweler, and the metal-worker 
in general, read the following Scientific 
American Supplements : — 

1112. 1384. 1481. 1622. 1610. 1434. 1533 

Price 70 Cents by mail 

Order from your newsdealer or from 

CO., Inc., 361 Broadway, New York 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., Inc., 361 Broadway, 
New York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., Inc., 361 Broadway, New 
York. 




Copyright 1909 by Munn & Co. 



Scientific American 

Hudson-Fulton 

Celebration Number 



September 25th, 1909 



T 



HIS valuable issue will be filled with 
a collection of interesting illustra- 
tions of unique interest in con- 
nection with the important events. It 
will contain a history of inland river 
transportation, with engravings from authentic sources. The articles 
have been written by experts in a readable, understandable way. 
Order at once from your newsdealer, if you are not a regular sub- 
scriber. Price 1 cents. . For sale at all news stands. 

MUNN & CO., Inc., Publishers 
Scientific American Office, 361 Broadway, New York City 



Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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Scientific American. 



September 18, 1909. 



Safety Insurance is Better 
Than Revolver Risk 

Any kind of a revolver shoots — sometime! 
when you want it to, sometimes when yov 
don't. The man who buys a revolver with- 
out an absolute assurance of its safety, in 
action or at rest, takes chances every time 
he holds the weapon in his hands. When 
you buy your revolver, buy a safe revolver. 
And when you're buying, fix this one fact 
in your mind — the 

HOPKINS & ALLEN 

Triple Action 

SAFETY POLICE 
Is Safe Because Its Safety Is Inbuilt 

This Hopkins & Allen Triple Action is the 
real safety action. This is what the Triple 
Action means : The instant you pull the 
trigger the hammer cocks, then lets drive at 
the firing pin straight and hard; the second if 
hits the firing pin, the instant the shot is fired, 
the third movement then lifts the hammef 
up and above the firing pin, away above it, 
out of all possible contact 
with it. There it lodges 
— securely, safely — firm, 
fixed and immovable 
against a wall of solid 
steel. The weapon wiK 
not, cannot fire again un- 
less you actually pull the 
trigger all the way back. 

The new Army Grip gives a 
strong, firm handhold and adds 
to the effectiveness of the re- 
volver. 32and 38 calibre, 4-incfe 
barrel, nickeled finish, $9.50; 
blued finish, $10.00. For sale at 
all good hardware and sporting 
goods stores, but if your dealer 
docs not have it. we will send 
one post-paid on receiptof price. 

Sendf orourGun Guide and 1909 
Catalog and learn more about 
the Triple Action Safety Police. 
This catalog also shows our 
other lines — the most com- 
plete range of high-grade, 
low-price firearms made 
anywhere in the world. 
Write for it today. Il't 
Frtt. 

The HOPKINS & ALLEN 
ARMS CO. 

138 FranHia St, Norwicli, Ctmn. 




CRUDE ASBESTOS 

DIRECT FROM MINES 



PREPARED i R. Hi MARTIN, 

ASBESTOS FIBRE office. st.paul building 

lor Manufacturers use ' 220 B'waV NewYork. 



Cheaper than a Gasoline Engine 

nt> Windmill t a ' supplying running water 
01 IllllUllllil in (••umry homes isa 

Niagara Hydraulic Ram 

Will pump water fronTany stream just 
where you want it. Requires no atten- 
tion atiu there is no cost for repairs- 
Write for illustrated catalogue aa 
ami fstimate. We furnish raldwell 
'funks ami Towers. 

MAfUKA HYMUl MC ENGINE CO. 
140 SaBsau St* Mew Turk 




Ymntarji Cheater, fs. 



$15.00 TO $35.00 A DAY 

This is what von ititn make hv operating imr IMS Model Won. 
derful Ferrotype Machine whirh takes thn.« iliffer?nt al. " 
of pictures on pUt-i \-%x:! l 4 inches, ami i:i reversible to 



take groups ilinl 



pit-tun 



It is ihe best i.n>n*y 



r oo the market. !•* used on Street Fairs, Carnivals, etc. 

Our 1909 Model Telo Camera Scope, the latest button mi- 
ch.ne in the marki-t, makes H\\d delivers eii pictures in one 
minute. Prit; ajl.i.iir. PL-ties for any button machine 9oc. 
per hundred. Button Frames 15c. to $1.50 per gross PuttM, 
1^x2^. |i per hundred. Mounts 20c. to 80c. JW rnmrtred. »6 
required wi'h order, balance CO. D. Write Viinv Tnr fie#rntntr(j^ 
New York Ferrotype Co., 142.141 BrUnccy St.. Iippi. B, NewYork 




Curtiss Motorcycles 



WORLD'S RECORD 

Low truss frame. 

Roller bearing engine. 

Light weight, great 
power. 

Write for catalog and 
booklet "Achievements," 

THE HERRING-CURTISSCO., 



MOTORCYCLES 




Hammoodsport, N. Y. 




For Everybody 



We 



like (h 
ill <ir 



hole in steel Oui 
weight; only 4 pounds 
in steel up to 3-16 in 
manual training sclu 
make electric driven 
us send one on 10 days' trial. Send for catalogue. 

THE CINCINNATI ELECTRIC TOOL CO. 

660 utul 652 Evans Sirret, Cincinnati, Ohio. t T . I*. A. 



ils in 9 sizes. 
1 a '.'K-inch 
■trii- Midget 
nd will drill 
. Great for 
s. We also 
inders. Let 
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BUY THIS HAYNES AT $2,000 




LET THE OTHER FELLOW DO THE TRYING OUT 



£ £ T want a Haynes— a Standard machine. My 
1 experience with three different makes of 
machines that have been owned in three 
years by my brother and me convinces me that a 
Standard car is none too good. Let the other 
fellow do the trying out." 

The above is an abstract from a letter just re- 
ceived from a Battle Creek man who has evidently 
had his " fill" of experi- 
mental cars. 

And his experience is 
undoubtedly the experi- 
ence of thousands of 
other owners who have 
"economized " on their 
first car or two. 

Repeated letters of this 
kind make us seriously 

doubt as to whether any buyer of a so-called cheap 
car believes when he buys it that he is getting the 
kind of a car he really mauls. 

He may get value received for the amount in- 
vested, but unless he gets a smooth-running, easily- 
controlled, full-power car and one that is econom- 
ical to maintain, he is not likely to excuse the lack 
of these qualities on the ground that he has only a 
smallamount invested. 

And it is at this point that the strong appeal of 
this Model 19 Haynes conies to the buyer. 
. For here is a car with an internationally-known 
name, selling at hundreds of dollars less than is 
asked for any other car with similar reputation, 
and only a little above the price asked for scores 
Of cars built merely to sell. 

It affords the buyer an opportunity to economize 
on the first cost of his car and also to be absolutely 
sure of his purchase- a combination that is as lack- 
ing in so-called cheap cars as it is, in another way, 
in overly expensive ones. 




Everything about this Model 19 is in keeping 
with the Haynes reputation for superior construc- 
tion. 

It has a distinctly " classy " appearance ; it has a 
motor that has made Haynes' cars famous for their I 
smooth-running quality and their unusual power; 
it has the invich-talked-of Haynes clutch ; it has 
Timken roller bearings throughout ; it is luxuri- 
ously upholstered, and 
it has an abundance of 
room. 

It has everything you 
want or expect in an au- 
tomobile. 

And it puts within 
reach of every automo- 
bile buyer the kind of 
carthat every buyer pt-'b* 
fers, namely, a car of established reputation— a staud- 
Wf/car of kuon'n quality. 

Whether you buy this car or not, you owe it to 
yourself to investigate it. 

A Haynes car at $2,000 is certainly too good a pro- 
position to " pass up " if yon are in the market for 
an automobile. 

Mail attached coupon for booklet giving full de- 
tails of this car and important information as to 
wherein it is superior to other cars. 



I 



llayncw Automobile Co. 

124 Main St., k«komo, lnd. 



I Please forward liters tire concerning your Model 19 I 
Name I 

I Address f 

i^ ■ eaaaaaaam w ^rn^rnm m »•>■■■■■■, j mms ■ p^hhi 

Haynes Automobile Company 
124 Main Street Kokomo, lnd. 




CROBET 

Swiss Files 

3*^^ and other tools shown 

in "The Tool-Monger." 




— in 1 iic 1 uui-mungci . 

Sent free if you mention this paper when writing. 
MONTGOMERY & CO., 109 Fulton Street, New York City 




= MLWERL 

fliei — iGO inrj irpwprrji. Write fur ■.trior BHtntM today— 'W itli 
\, :■■■■.".: ■'. 1 1 color prhttof yochl Br«llnf- EUfniinerfan boat of 
its length niid beam in the wnriil— mn^L Complete martins 
catBh.gaverpnhlL»h.»rl._fojMolorCt. " ^St jDcfr+ft.M 



Pipe Cutting and Threading Machine 

"Kit her Hand or Power 



For 

Tins machine is the teen 

with .■» power base, pini< 

can be worked as an nr.i 

machine or taken from i 

use .-in a hand machine. 

to IS in. diameter handled ea.sily 

small room. Illustrated catalogue— 

price list free od application. 

THE CURTIS & CURTIS CO 

6 Garden St., Briiteenort, Conn. 




■\t liiind machine b 

n. i-'Hi nigra haft, etc., ami 

nary power 

s ease for 

Pipe % in. 
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JULnETOlL 



LUBRICATES 



•INt> 

_ '"WW' 

«: narrow ST. 

Schbi s iva co FAl&sf £UM 



ANOTHER JUMP AHEAD 



fi/FfCfN Steel Measuring Tapes 

Y - ARE NOW MADE WITH 

INSTANTANEOUS READINGS. 

This is a new system of markings that make, mistakes impossible, and overcomes delays. By 
its use steel tapes are read easily, rapidly and without (ear of error. 

The illustration conveys the idea. The foot mark is repeated before each inch or 10th foot in 
easily distinguishable figures, bringing the complete reading directly before the eye. It is never 
necessary to refer back for the last registered foot. 




ffii7 ,1^18,1^19 



-y. 

Send for Sample piece of tape, and our complete Measuring Tape Catalog. 

TH E {UFK/N f?ULE fio. Sa g inaw,Mich. t u.sX 

NEW YORK. LONDON. ENG. WINDSOR. CAN. 



Holsman Automobiles 



High Wheels Travel all Road m t 
Because allRoadm are made to 
be traveled by High Wheel*. 

Oldest end largest makers of high-wheeled 
automobiles in the world. World's record 
for Hill-climbing and Roliabilitv con- 
tests in this class. Onlyall baJ-and 
roller-bearing motor made. New 
friction-chain direct drive — noxears. 

Roadtblllty and Reliability 

are the reasons for high wheels and 
solid rubber tires. Send for our 
catalog and learn more about these 
popular, intensely practicable vehi- 
cles and their low coat. 

IIOI.MIAN AUTOMOBILE CO. 
Suite 213 aioiiiiduuck Kit t hicairi, 




GoAnvwhere 



COLD GALVANIZING. 

AMtrvCAIM PROCESS IN ROYALTIES. 

5AMPlES»noINF0RMATIDN un APPLICATION. 





NICKEL 

Electro-Plating 

Apparatus asd Material 

TBI 

Hanson iVanWinkle 

Co.. 

SewnvJi. K.J. 

28 4 30 S. Canal St. 
Cbicaco. 



^WE SHIP °n APPROVAL 

\(Ju'Ut a cent deposit, prepay the freight 
and allow 10 DAYS FREE TRIAL. 

IT ONLY COSTS one cent to leant out 
unheard of prices and marvelous offers 
an highest grade 1910 model bicycles. 

FACTORY PRICES SSSSS 

a pair of tires from anyone at any priet 
until you write for our J^r. ,-c Art Catalog 
and l«m our Tuii ndti'fuf flr&M Uiori on first 
sample bicycle frotakj eo your town. 

RIDER AGENTS ZHETS 

money s::^]n. i;in:; Hid selling curblcycls. 

W* S«EI rhtapef tlnri any other flctory. 
Tires, Coaster r-Br.jhc-s. ■\r.-\t whcelj, 
]iar!s. rei^im lnd vunfJricS at knif usnaf pfietJ. 
Do Hot Wilt; write today for our tptliot &Jft*, 
MEAD CYCLE CO,, 0*pL Lit* CHICAGO 



$54.00 per day 

The of R r d CAMERA-SCOPE 

And T« 0«n pi'"ve it. Anyone can opeiate 
it. Makea (J liitiabed liutton pnotogral bs a 
minute, l'hce of t. amera-Scope. with »up- 
[ilies for making 310 pictures len ut !i to 
pay for the complete outfit) S'i.l.<lO. 
Kxt-ru'outt'>us ¥l per hundred; extraframe^ 
M.'ifl ppr jfrojsfi. Be independent and make 
moiie.*' for yourself. Write today. 
W. S. MOUNTFORD. 100 Maiden Lane, New York, N.Y. 



S penceri an 

arc made pr accurately lempertd 

atccl. Smootli, lioii-scratcliiiij;, clastic, 

easy writers. TKrre's one to suit von. 

^ Sample carii, ijilifferent, for S cts. postage. 

LfPENCESUN PES CO., MS Broadway, N. IV 



Rernoh Dia rnond 



Looks like a diamond — wears 
like a diamond— brilliancy guaran- 
teed forever— stands filing like a 
diamond— stands beat like a dia- 
mond— has no paste, foil or artific- 
ial backing. Set only in solid gold 
' moantings. l-20th the cost of dia- 
monds. A marvelonsly reconstructed gem — sen ton 
approval. "Write for our catalog De Luxe, it's free. 
Rernoh Jewelry Co. , 453 N. Broadway, St. Looit 

Don't Pay Two Prices for Stoves & Ranges 

Buy at Factory Prices. SAVE Si 8.00 

HOOSIER STOVES 

HAVE NO EQUAL 

*'Why not buy the beat when yoa can boy 
tbemat euchlow unhcardof Factory Prices.' ■ 
<Zrf?*Hoosier8 are delivered for you to nee 
SO days free In your own home before you 
buy, A written guarantee with each etove, 
backed by & Million Dollars. Our SO new 
1910 improvements onstovesabsolutely sur- 
pass anything ever produced, 
Send Postal Today for Free Catalogue. 
Booster Stove Factory, 257|Stak St., Marion, lil 



JA FLOOD OF LIGHT 

'■!//M FROM KEROSENE (Coal Oil: 



NTLE LAMP generates gas that gives a light 
more brilliant than city gas, gasoline or elec- 
tricity. Simple, •dor lets, clean, safe and dura- 
ble, is revolutionizing lighting everywhere. 

Biggest Money Maker for Agents 

j HeBded in everv homo. Every lamp guaranteed. 

B*Bp itself, Ask our nearest office how yon can 

5 et * lamp f>e(> or apply fur agency proposition. 

IjTIIB MANTLE LAMP CO. of America. Desk IS 

1 r. hit»flii, Portland, Ore., Waterbury, Conn. Winnipeg, Catt. 





EXPERT SHORTHAND 



from court reporters. Individ- 
ual instruction by mail For 
beginners and stenographers 
Easy to learn, write and read. 
Write for free catalogue. 
l^ESS SHORTHAND SCHOOL 
Bnite409 79 Clark Street. Suite 904 141C Broadway, 

Chicago, 111 Hew York City. N. T. 

We have two schools. Address tbe one nearer jroa. 

GARDNER ^ A ^s NE 

Rons as smooth as electric motor. 

4 Actiinl Iloi-ttcl'tiwer guaranteed. Gruater 
power, Ifaa vitiFHliiitu ctiiifwrnes less fuel, more 
i-iiiiipiWtlv liuilt, |,nu-iii-.illv iHtiesfruttittle. 
Wnrth uiflrf than »il)l#r -1 H. P. eiijn»e* cost- 
intr Iwi i- :i« mtirli, ltle:it vuwer tor clrhiiiK 
i:itlie.^, tlviuinns, fans, wattr iiUli!p»t air cimi- 
pritSNOiii. etr. Che.'ipest p«wer for siiisill 
sho]>s mill factories. Ever\ ungiiit/ guarnnteed. 
Prompt shipnient, TVali/is wanted. Get,-r.ta- 
lo^' ;ind price list todnv. 
OAKlrNEH MOTOR CO.. 514? IMmnr Ave., St. Louis, Ho. 

MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Flevators,andbolst 
direct from teams. Saves handling at less expense 

Manfd. by VOLNEY W. 01 A SON & CO.. Inc. 
Prov.dei.ee. R. I.. V. 9. A. 

WE WILL MAKE SS 

manufacture of any metal novelty. Automatic ma. 
chlnery, tools, dies and expert work our specialty 
AUTOMATIC HOOK & EYE CO.. Hoboken. N. J 




Please mention the SCIENTIFIC AMERICAN when writing to advertisers 



